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ABSTRACT

Background

Ulcerative colitis (UC) is a chronic inflammatory disorder of the colon that has a relapsing-remitting course. Health related quality of
life (HRQL) is significantly lower in patients with UC than the general population due to the negative effects of the disease on physical,
psychological and social well-being. Randomized controlled trials (RCTs) evaluating medical interventions for UC have traditionally used
clinical disease activity indices that focus on symptoms to define primary outcomes such as clinical remission or improvement. However,
this approach does not evaluate benefits that are highly relevant to patients such as HRQL

Objectives

The primary objective was to assess the impact of biologic therapy on the HRQL of UC patients.

Search methods

We searched PubMed, MEDLINE, EMBASE and CENTRAL from inception to September, 2015. Conference abstracts and reference lists were
also searched.

Selection criteria

RCTs that compared biologics to placebo in UC patients and reported on HRQL using the Inflammatory Bowel Disease Questionnaire (IBDQ),
or the SF-36 or EQ-5D to measure HRQL were included.

Data collection and analysis

Two authors independently screened studies for inclusion, extracted data and assessed study quality using the Cochrane risk of bias tool.
The primary outcome was improvement in HRQL. For dichotomous outcomes we calculated the risk ratio (RR) and 95% confidence interval
(Cl). For continuous outcomes we calculated the mean difference (MD) and 95% CI. The overall quality of the evidence supporting the
primary outcome was assessed using GRADE.

Main results

Nine RCTs (n = 4143) were included. Biologics included rituximab (one small study), interferon--1a (one study), vedolizumab (one study),
and the tumor necrosis factor-alpha (TNF-a) antagonists infliximab (two studies), adalimumab (three studies), and golimumab (one study).
Risk of bias was low in eight studies. The rituximab study was judged to be at high risk of bias due to attrition bias. The studies comparing
interferon-R-1a and rituximab to placebo found no clear evidence of a difference in the proportion of patients who experienced an
improvement in HRQL at 8 or 12 weeks respectively. The proportion of patients with a clinically meaningful improvement in HRQL at 6 or
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52 weeks was significantly higher in vedolizumab patients compared to placebo. At 6 weeks 37% (83/225) of vedolizumab patients had
an improvement in IBDQ score of at least 16 points from baseline compared to 23% (34/149) of placebo patients (RR 1.62, 95% CI 1.15 to
2.27; 1 study). At 52 weeks, 64% (157/247) of vedolizumab patients had an improvement in IBDQ score of at least 16 points from baseline
compared to 38% (48/126) of placebo patients (RR 1.62,95% Cl 1.15 to 2.27; 1 study). A GRADE analysis indicated that the overall quality of
the evidence supporting these outcomes was moderate due to sparse data (<400 events). Patients who received maintenance vedolizumab
every eight weeks had significantly higher mean SF-36 scores than placebo patients at 52 weeks (MD 3.40, 95% CI 1.56 to 5.24, 1 study 248
patients). This difference appears to be clinically meaningful as the lower boundary for a clinically meaningful change in SF-36 is three
points. A GRADE analysis indicated that the overall quality of the evidence supporting this outcome was moderate due to sparse data (<
400 events). Adalimumab patients had significantly higher mean IBDQ scores than placebo patients at weeks 8 (MD 9.00, 95% Cl 2.65 to
15.35; 1 study, 494 patients) and 52 (MD 8.00, 95% Cl 0.68 to 15.32; 1 study, 494 patients). However, these differences may not be clinically
meaningful as the lower boundary for a clinically meaningful change in IBDQ is 16 points. A GRADE analysis indicated that the overall
quality of the evidence supporting this outcome was moderate due to sparse data (<400 events). Golimumab patients who received a dose
of 200/100 mg (MD 12.20, 95% Cl 6.52 to 17.88; 504 patients) or 400/200 mg (MD 12.10, 95% Cl 6.40 to 17.80; 508 patients) had significantly
higher mean IBDQ scores than placebo patients at week 6. Although a GRADE analysis indicated that the overall quality of the evidence
supporting these outcomes was high, the difference in IBDQ scores may not be clinically meaningful. Infliximab patients had significantly
higher mean IBDQ scores at week 6 or 8 than placebo patients (MD 18,58, 95% Cl 13.19 to 23.97; 2 studies, 529 patients). This difference
in HRQL is clinically meaningful. A GRADE analysis indicated that the overall quality of the evidence supporting this outcome was high.
The proportion of patients with a clinically meaningful improvement in HRQL at eight weeks was significantly higher in infliximab patients
compared to placebo. Sixty-nine per cent (333/484) of infliximab patients had an improvement in IBDQ score of > 16 points from baseline
compared to 50% of placebo patients (RR 1.39, 95% Cl 1.21 to 1.60; 1 study). A GRADE analysis indicated that the overall quality of the
evidence supporting this outcome was high. Similar results were found between infliximab and placebo when HRQL was measured using
the SF-36 instrument. One small study (n =43) found no difference in HRQL between infliximab and placebo when measured by the EQ-5D.
Pooled analyses of TNF-a antagonists showed a benefit in HRQL favouring TNF-a over placebo.

Authors' conclusions

These results suggest that biologics have the potential to improve HRQL in UC patients. High quality evidence suggests that infliximab
provides a clinically meaningful improvement in HRQL in UC patients receiving induction therapy. Moderate quality evidence suggests
that vedolizumab provides a clinically meaningful improvement in HRQL in UC patients receiving maintenance therapy. These findings are
important since there is a paucity of effective drugs for the treatment of UC that have the potential to both decrease disease activity and
improve HRQL. More research is needed to assess the long-term effect of biologic therapy on HRQL in patients with UC. More research is
needed to assess the impact of golimumab and adalimumab on HRQL in UC patients. Trials involving direct head to head comparisons of
biologics would help determine which biologics provide optimum benefit for HRQL.

PLAIN LANGUAGE SUMMARY

The impact of biological interventions for ulcerative colitis on health-related quality of life
What is ulcerative colitis?

Ulcerative colitis (UC) is a chronic inflammatory bowel disease characterized by abdominal pain, urgent bowel movements and bloody
diarrhea. Treatment of UC focuses on induction of remission (treatment of symptoms of active disease) and prevention of clinical relapse
(resumption of symptoms of active disease) in patients in remission (known as maintenance therapy). UC has a major impact on patients'
health related quality of life (HRQL). HRQL refers to a person's physical functioning, social and emotional well-being, ability to work
and freedom from disease symptoms. HRQL is significantly lower in patients with UC compared to the general population. Randomized
controlled trials (RCTs) evaluating medical interventions for UC have traditionally used clinical disease activity indices which focus on
subjective symptoms to define primary outcomes such as clinical remission or improvement. This focus on disease symptoms results in a
failure to assess other important indicators of successful treatment such as HRQL.

What are biological interventions for ulcerative colitis?

Biologics are genetically engineered medications made from living organisms. They work by targeting specific cells in the gut that are
involved in the inflammation process.

What did the researchers investigate?

The researchers assessed the impact of biologic medications (e.g. interferon-R-1a, rituximab, infliximab, adalimumab, golimumab and
vedolizumab) on HRQL in people with ulcerative colitis. The researchers extensively searched the medical literature up to September 9,
2015.

What did the researchers find?

The researchers identified nine RCTs that included a total of 4143 people with ulcerative colitis. One small study investigated rituximab,
one study investigated interferon-R-1a, one study investigated vedolizumab, and the remaining studies investigated tumor necrosis factor-
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alpha (TNF-a) antagonists including infliximab (two studies), adalimumab (three studies), and golimumab (one study). All of the studies
compared the biologic medication to a placebo (a fake medicine) administered by intravenous infusion (an IV bag) or subcutaneous
injection needle injection (a shot given into the fat layer between the skin and muscle). Eight of the studies were judged to of high quality
and the study on rituximab was judged to be of poor quality due to a high drop out rate. The study that compared interferon-R-1a to
placebo found no clear evidence of a difference in the proportion of patients who experienced an improvement in HRQL at eight weeks.
The study that compared rituximab to placebo found no clear evidence of a difference in HRQL at 12 weeks. Moderate quality evidence
from the study comparing vedolizumab to placebo suggests that vedolizumab provides a clinically meaningfulimprovementin HRQL in UC
patients receiving maintenance therapy. A clinically meaningful improvement would be a difference in HRQL that can be detected by the
person with ulcerative colitis. Moderate quality evidence from the studies comparing adalimumab to placebo suggest that adalimumab
may provide a benefit in terms of improved HRQL in people with UC receiving induction or maintenance therapy. However, the differences
between adalimumab and placebo may not be clinically meaningful. High quality evidence from a study comparing golimumab to placebo
suggests that golimumab patients had a better HRQL at six weeks than placebo patients. However, this difference in HRQL may not be
clinically meaningful. High quality evidence suggests that infliximab provides a clinically meaningful improvement in HRQL in UC patients
receiving induction therapy. High quality evidence shows that TNF-a antagonists (as a class of biologics) provide a clinically meaningful
improvementin HRQL in UC patients receiving induction therapy. More research is needed to assess the long-term effect of biologic therapy
on HRQL in people with UC. Future research should also focus on determining whether golimumab and adalimumab can provide UC
patients with a clinically meaningful improvement in HRQL. Future research should involve direct head to head comparisons of biologics
to determine which biologics provide the most benefit in terms of HRQL.
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SUMMARY OF FINDINGS

Summary of findings for the main comparison. Interferon-B-1a versus placebo

Interferon-B-1a versus placebo

Patient or population: patients with active ulcerative colitis
Settings: Outpatient
Intervention: Interferon-B-1a versus placebo

Outcomes Illustrative comparative risks* (95% Cl) Relative effect No of Partici- Quality of the Comments
(95% Cl) pants evidence
Assumed risk Corresponding risk (studies) (GRADE)
Control Interferon-B-1a versus placebo
Improved IBDQ 406 per 10001 463 per 1000 RR1.14 194 DDDO Improvement >
at week 8 (325 to 654) (0.80to 1.61) (1 study) moderate 2 15 points from
baseline

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% Cl).
Cl: Confidence interval; RR: Risk ratio;

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1 Control group risk estimates come from control arm of meta-analysis, based on included trials.
2 Downgraded one level due to sparse data (86 events)

Summary of findings 2. Rituximab versus placebo

Rituximab versus placebo

Patient or population: patients with active ulcerative colitis
Settings: Outpatient
Intervention: Rituximab versus placebo
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Outcomes Illustrative comparative risks* (95% Cl) Relative effect  No of Partici- Quality of the Comments
(95% Cl) pants evidence
Assumed risk Corresponding risk (studies) (GRADE)
Control Rituximabversus placebo
IBDQ at week The mean IBDQ change The mean IBDQ score in the intervention 22 loele)
12 score in the placebo group group was 15 points higher (1 study) very low 1,2

was 2

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% ClI).

Cl: Confidence interval; RR: Risk ratio;

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.

Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.

Very low quality: We are very uncertain about the estimate.

1 Downgraded two levels due to small sample size (24 participants)
2 Downgraded one level due to high risk of bias

Summary of findings 3. Infliximab versus placebo

Infliximab versus placebo

Patient or population: patients with active ulcerative colitis
Settings: Outpatient
Intervention: Infliximab versus placebo

Outcomes Illustrative comparative risks* (95% Cl) Relative effect  No of Partici- Quality of the Comments
(95% Cl) pants evidence

Assumed risk Corresponding risk (studies) (GRADE)

Control Infliximab versus placebo
Improved IBDQ 496 per 10001 689 per 1000 RR1.39 728 el Te) Improvement > 16
at week 8 (600 to 794) (1.21to 1.60) (1 study) high points from baseline
Improved IBDQ 328 per 10001 538 per 1000 RR1.67(1.37to 728 SPPO Improvement > 32
at week 8 (449 to 666) 2.03) (1 study) moderate2 points from baseline
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IBDQ at week 6 The mean IBDQ score The mean IBDQ scores in the intervention 529 SODD Participants in the active
or8 ranged across place-  groups was on average 18.6 points high- (2 studies) high drug group received in-
bo groups from21to  er(95% Cl 13.2 to 24.0) fliximab 5 mg/kg
25
IBDQ at week 6 The mean IBDQ score  The mean IBDQ score in the intervention 486 PEad Participants in the active
or8 in the placebo group  group was on average 15 points higher (1 study) high drug group received in-
was 21 (95% Cl 9.46 to 20.54) fliximab 10 mg/kg
EQ-5D at week  The mean EQ-5D The mean EQ-5D score in the intervention 43 ODOO
6 score in the placebo group was on average 3 points higher (1 study) low3
group was 4 (95% Cl -6.87 to 12.87)
Improved 324 per 10001 489 per 1000 RR1.51(1.23to 728 DDDO Improvement > 5 points
SF-36 PCS at (399 to 599) 1.85) (1 study) moderate4 from baseline
week 8
Improved 299 per 10001 431 per 1000 RR1.44(1.16t0 728 SOBO Improvement > 5 points
SF-36 MCS at (347 to 535) 1.79) (1 study) moderate5 from baseline
week 8

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% ClI).
Cl: Confidence interval; RR: Risk ratio;

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.

Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1 Control group risk estimates come from control arm of meta-analysis, based on included trials
2 Downgraded one level due to sparse data (345 events)

3 Downgraded two levels due to a wide confidence interval crossing the line of no effect and small sample size (43 participants)

4 Downgraded one level due to sparse data (316 events)
5 Downgraded one level due to sparse data (281 events)

Summary of findings 4. Adalimumab versus placebo

Adalimumab versus placebo

Patient or population: patients with active ulcerative colitis
Settings: Outpatient

Kieaqi (JF)
aueayrory \

‘yyeay 19199
*SUOISII3P pawioju]

SM3IADY J13BWSISAS JO seqeleq auelyd0)

*32UBPINS pashiL



Intervention: Adalimumab versus placebo
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Outcomes Illustrative comparative risks* (95% Cl) Relative effect  No of Partici- Quality of the Comments
(95% ClI) pants evidence
Assumed risk Corresponding risk (studies) (GRADE)
Control Adalimumab versus placebo
Improved IBDQ 439 per 10001 540 per 1000 RR1.23 767 SDDO Improvement >
at week 8 (465 to 628) (1.06t0 1.43) (2 studies) moderate2 16 points from
baseline
Improved IBDQ 152 per 10001 263 per 1000 RR1.73 767 DDDO Improvement >
at week 52 (195 to 356) (1.28t0 2.34) (2 studies) moderate3 16 points from
baseline
IBDQ at week 8 The mean IBDQ score The mean IBDQ score in the intervention group 494 SPPO
in the placebo group was on average 9 points higher (95% Cl 2.65 to (1 study) moderate?
was 20 15.35)
IBDQ at week The mean IBDQ score The mean IBDQ score in the intervention group 494 DDOO
52 in the placebo group was on average 8 points higher (95% Cl 0.68 to (1 study) moderate?
was 19 15.32)

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% ClI).
Cl: Confidence interval; RR: Risk ratio;

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1 Control group risk estimates come from control arm of meta-analysis, based on included trials.
2 Downgraded one level due to sparse data (374 events)

3 Downgraded one level due to sparse data (162 events)

4 Downgraded one level due to imprecision of results (wide confidence interval)

Summary of findings 5. Golimumab versus placebo

Golimumab versus placebo
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Patient or population: patients with active ulcerative colitis
Settings: Outpatient

Intervention: Golimumab versus placebo

Outcomes Illustrative comparative risks* (95% ClI) Relative effect  No of Partici- Quality of the Comments
(95% Cl) pants evidence

Assumed risk Corresponding risk (studies) (GRADE)
Control Golimumab versus placebo

IBDQ at week 6 The mean IBDQ score The mean IBDQ score in the intervention 504 fastealestee) Participants in the ac-
in the placebo group group was on average 12.2 points higher (1 study) high tive drug group re-
was 14.8 (959% Cl 6.52 to 17.88) ceived golimumab

200/100 mg

IBDQ at week 6 The mean IBDQ score The mean IBDQ score in the intervention 508 Ee Participants in the ac-

in the placebo group group was on average 12.1 points higher (1 study) high tive drug group re-

was 14.8

(95% C 6.40 to 17.80)

ceived golimumab
400/200 mg

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% ClI).

Cl: Confidence interval; RR: Risk ratio;

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.

Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.

Very low quality: We are very uncertain about the estimate.

1 Control group risk estimates come from control arm of meta-analysis, based on included trials.

2 Downgraded one level due to sparse data (86 events)

Summary of findings 6. Vedolizumab versus placebo

Vedolizumab versus placebo

Patient or population: patients with active ulcerative colitis
Settings: Outpatient
Intervention: Vedolizumab versus placebo

Outcomes Illustrative comparative risks* (95% Cl)

Relative effect

(95% ClI)

No of Partici-

pants

Quality of the

evidence

Comments
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Assumed risk Corresponding risk (Hicies) (GRADE)
Control Vedolizumab versus placebo
Improved IBDQ 228 per 10001 370 per 1000 RR 1.62 374 DDDO Improvement > 16
atweek 6 (262 to 518) (1.15t02.27) (1 study) moderate2 points from base-
line
Improved IBDQ 381 per 10001 636 per 1000 RR 1.67 373 DDPO Improvement > 16
at week 52 (499 to 808) (1.31t02.12) (1 study) moderate3 points from base-
line
SF-36 PCS at The mean SF-36 PCS The mean SF-36 PCS score in the intervention 374 B0
week 6 score in the placebo group was on average 2.6 points higher (95% (1 study) moderate4
group was 1.4 Cl1.22 t0 3.98)
SF-36 MCS at The mean SF-36 MCS The mean SF-36 MCS score in the intervention 374 DODO
week 6 score in the placebo group was on average 4.6 points higher (95% (1 study) moderate4
group was -0.2 Cl12.69t0 6.51)
SF-36 PCS at The mean SF-36 PCS The mean SF-36 PCS score in the intervention 248 BBPO Participantsin
week 52 score in the placebo group was on average 3.4 points higher (95% (1 study) moderate? the active drug
group was 7.46 Cl1.56 to 5.24) group received
vedolizumab every
8 weeks
SF-36 MCS at The mean SF-36 MCS The mean SF-36 MCS score in the interven- 248 DDDO Participantsin
week 52 score in the placebo tion group was on average 4.80 points high- (1 study) moderate5 the active drug

group was 3.9

er (95% Cl 2.29 to 7.31)

group received
vedolizumab every
8 weeks

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
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based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% Cl).
Cl: Confidence interval; RR: Risk ratio;

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1 Control group risk estimates come from control arm of meta-analysis, based on included trials.
2 Downgraded one level due to sparse data (117 events)
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3 Downgraded one level due to sparse data (205 events)
4 Downgraded one level because sample size was < 400 (374 participants)
5 Downgraded one level because sample size was < 400 (248 participants)

Summary of findings 7. TNF-alpha antagonists versus placebo

TNF-alpha antagonists versus placebo

Patient or population: patients with active ulcerative colitis
Settings: Outpatient
Intervention: TNF-alpha antagonists versus placebo

Outcomes Illustrative comparative risks* (95% ClI) Relative effect  No of Partici- Quality of the Comments
(95% CI) pants evidence
Assumed risk Corresponding risk (studies) (GRADE)
Control TNF-alpha antagonistsversus placebo
Improved IBDQ 462 per 10001 610 per 1000 RR1.32 1495 el Tel) Improvement >
at weeks 6 or 8 (550 to 675) (1.19to 1.46) (3 study) high 16 points from
baseline
IBDQ at weeks  The mean IBDQ score The mean IBDQ scores in the intervention 1565 SDDO
6or8 ranged across placebo groups was on average 13.71 points higher (4 studies) moderate2

groups from 14.8 to 25

(95% C1 13.2 to 24.0)

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% ClI).

Cl: Confidence interval; RR: Risk ratio;

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.

Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.

Very low quality: We are very uncertain about the estimate.

1 Control group risk estimates come from control arm of meta-analysis, based on included trials.

2 Downgraded one level due to unexplained heterogeneity (12 = 50%)
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BACKGROUND

Ulcerative colitis (UC) is an idiopathic chronic intestinal
inflammation of the colon characterized by periods of abdominal
pain and bloody diarrhea. UC has a major impact on patients'
health related quality of life (HRQL). HRQL and general life
satisfaction are significantly lower in patients with UC compared
to the general population (Petrak 2001; Janke 2004; Bernklev
2005; Janke 2005; Irvine 2008). Variables that influence the HRQL
of patients with UC include disease course (extent, severity,
and relapse pattern), medical therapy (efficacy, adverse events
and adherence issues), and demographic, psychosocial and
socioeconomic characteristics (Irvine 2008). Disease activity is the
most important predictor of HRQL (Janke 2005; Irvine 2008).

Patients with UC experience difficulty with regular daily activities
resulting in workplace and school absenteeism (Boonen 2002;
Marri 2005; Bernklev 2006). Randomized controlled trials (RCTs)
evaluating medical interventions for UC have traditionally used
clinical disease activity indices which focus on subjective
symptoms to define primary outcomes such as clinical remission
or improvement. This focus on symptomatology results in a failure
to assess other important indicators of successful treatment such
as HRQL, work productivity and mucosal healing. Mucosal healing
is associated with a reduced likelihood of future relapses, need for
surgery and hospitalizations (Ha 2010).

The introduction of effective but costly treatments (e.g.
biologics) for UC has forced physicians and health care
authorities to make decisions regarding the allocation of scarce
resources (Feagan 1999). Such decisions are often based on
pharmacoeconomic analyses that evaluate the cost of a drug vis-a-
vis clinically meaningful outcomes such as disease symptoms and
complications, surgery, hospitalization and HRQL (Feagan 1999).
Assessing the HRQL of patients receiving biologic interventions
allows for the performance of cost-utility analyses, which can be
used to guide future clinical decision-making and health care policy
(Feagan 1999; Irvine 2008).

HRQL includes four main components: physical function, social and
emotional well-being, ability to work and freedom from disease
symptoms (Feagan 1999). General HRQL assessment tools include
the Short Form-36 Health Survey (SF-36) (Ware 1992) and the
European HRQL index (EQ-5D) (Konig 2002). These are mainly
self-reported outcome measures used in health economics and
cost-effectiveness studies (Achleitner 2012). There are also IBD-
specific tools for measuring HRQL, such as the Inflammatory Bowel
Disease Questionnaire (IBDQ) (Guyatt 1989; Irvine 1994; Irvine
1996a), the Short Form-36 Health Survey (SF-36) (Ware 1992), and
the Cleveland Global Quality of Life Questionnaire (CGQL) (Fazio
1999). Each of these instruments has been extensively validated in
patients with IBD.

The impact of biologic interventions on HRQL in UC has not
been studied comprehensively, although a review published in
2009 found that one out of eight studies failed to observe an
improvement in HRQL among patients with Crohn's disease (CD)
and UC treated with biologic agents (Vogelaar 2009). Seven of the
eight studies included in this review only enrolled CD patients. The
intent of the current systematic review was to assess the impact of
biologic therapy on HRQL in patients with active or quiescent UC.

OBJECTIVES

The primary objective was to systematically assess the impact of
biologic therapy on the HRQL of UC patients.

METHODS

Criteria for considering studies for this review
Types of studies

RCTs comparing biologics to placebo were considered for inclusion.
Examples of potential biologics include but are not limited
to infliximab, adalimumab, certolizumab pegol, golimumab,
vedolizumab, natalizumab, interferon alpha and rituximab.

Types of participants

Adult patients with UC (active or quiescent) defined by a
combination of clinical, radiographic, endoscopic and histological
criteria were considered for inclusion.

Types of interventions

Studies that incorporated the use of biologics for active or
quiescent UC were considered for inclusion. Studies that did not
measure HRQL as an outcome were excluded.

Types of outcome measures
Primary outcomes

The primary outcome was the proportion of patients achieving
improvement in HRQL as defined by the studies (e.g. validated
HRQL instruments such as the IBDQ,SF-36 or EQ-5D) expressed as a
percentage of patients randomized or absolute counts.

Secondary outcomes

Changes in mean difference in quality of life scores (e.g. IBDQ,
EQ-5D and SF-36) were considered as secondary outcomes.

Search methods for identification of studies
Electronic searches

We searched the following electronic databases from inception to
9 September 2015:

1. MEDLINE;
2. EMBASE;
3. Cochrane Register of Controlled Trials (CENTRAL); and

4. DDW abstracts of randomized controlled and controlled clinical
trials.

The databases were searched for randomized controlled and
controlled clinical trials using the search strategies described in
Appendix 1. There were no language or date restrictions.

Searching other resources

We searched the reference lists of studies and review articles
identified by the literature search to identify other potential studies.
We also searched ClinicalTrials.gov to identify ongoing studies.

The impact of biological interventions for ulcerative colitis on health-related quality of life (Review) 11
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Data collection and analysis
Selection of studies

All studies identified by the literature search were independently
assessed for eligibility by two authors (KL and MM or CEP and JKM)
based on the inclusion criteria described above. The full text of
potentially relevant citations were reviewed for inclusion and the
study investigators were contacted to clarify any unclear or missing
data. Disagreements were resolved by discussion and consensus.

Data extraction and management

Data extraction forms were used to collect information from the
included studies. Two authors (KL and MM or CEP and JKM)
independently extracted data. Disagreements were resolved by
consensus. The following data were retrieved from eligible studies:

1. General information: title, journal, year, published/unpublished;

2. Study information: design, methods of randomization,
concealment of allocation and blinding, power calculation, a priori
and post hoc analyses;

3. Intervention and control: type and dose of a medication, placebo
or active comparator;

4. Eligibility: inclusion/exclusion criteria, total number screened
and randomized;

5. Baseline characteristics (in each group) age, sex, race, disease
severity (and how evaluated) concurrent medications used;

6. Follow-up: length of follow-up, assessment of compliance of
treatment, withdrawals and loss to follow-up; and

7. Outcomes: primary and secondary outcomes, HRQL outcomes,
adverse events.

Assessment of risk of bias in included studies

All studies were independently reviewed to assess methodological
quality using the Cochrane risk of bias tool (Higgins 2011). Factors
assessed included:

1) sequence generation (i.e. was the allocation sequence
adequately generated?);

2) allocation sequence concealment (i.e. was allocation adequately
concealed?);

3) blinding (i.e. was knowledge of the allocated intervention
adequately prevented during the study?);

4) incomplete outcome data (i.e. were incomplete outcome data
adequately addressed?);

5) selective outcome reporting (i.e. are reports of the study free of
suggestion of selective outcome reporting?); and

6) other potential sources of bias (i.e. was the study apparently free
of other problems that could put it at a high risk of bias?).

A judgement of 'Yes' indicates low risk of bias, 'No' indicates high
risk of bias, and 'Unclear' indicates unclear or unknown risk of bias.

The GRADE criteria were used to evaluate the overall quality
of evidence for the primary outcomes and selected secondary
outcomes (Guyatt 2008; Schiinemann 2011). RCTs started out as
high quality evidence, but were downgraded due to: (1) risk of
bias, (2) indirectness of evidence, (3) unexplained heterogeneity, (4)
sparsedata,and (5) publication bias. The overall quality of evidence

for each outcome was determined after considering each of these
elements, and categorized as high quality (i.e. further research is
very unlikely to change our confidence in the estimate of effect);
moderate quality (i.e. further researchis likely to have an important
impact on our confidence in the estimate of effect and may change
the estimate); low quality (i.e. further research is very likely to have
animportantimpact on our confidence in the estimate of effect and
is likely to change the estimate); or very low quality (i.e. we are very
uncertain about the estimate).

Measures of treatment effect

Data were analyzed using Review Manager (RevMan 5.3.5). The
relative risk (RR) with 95% confidence intervals (95% Cl) was
calculated for each dichotomous outcome. The number needed
to treat (NNT) and risk difference (RD) was calculated where
appropriate. For continuous variables, the mean difference (MD) or
standardized mean difference (SMD) with 95% CI was calculated
using inverse variance (IV). In cross-over studies only data from
the first arm was included. All data were analyzed on an intention-
to-treat (ITT) basis. The presence of heterogeneity among studies
was assessed using the Chi2 test (a P value of 0.10 was regarded
as statistically significant). The |2 statistic was used to estimate
the degree of heterogeneity (Higgins 2003). This measure describes
the percentage of total variation across studies that results from
heterogeneity rather than chance. A value of 25% is considered
to indicate low heterogeneity, 50% moderate heterogeneity and
75% high heterogeneity (Higgins 2003). Data were not pooled
for analysis if interventions, patient populations, and outcome
measures were not similar enough to justify pooling (determined by
consensus). Data were not pooled for meta-analysis if a high degree
of heterogeneity was detected (i.e. |2 > 75%). A fixed-effect model
was used to pool data in the absence of heterogeneity. A random-
effects model was used if significant heterogeneity was detected.
The pooled RR and 95% Cl were calculated for dichotomous
outcomes. For continuous outcomes the pooled MD or SMD and
95% Cl was calculated as appropriate.

Subgroup analysis and investigation of heterogeneity

Subgroup analyses were performed by type of biological
intervention (e.g. monoclonial antibodies, leukocyte trafficking
inhibitors and other). When significant heterogeneity was detected,
potential causes for heterogeneity were explored, including
differences in patient populations, outcomes and interventions.

Sensitivity analysis

Planned sensitivity analyses included the exclusion of poor quality
studies and studies published in abstract form.

RESULTS

Description of studies

The literature search was conducted on 9 September 2015. There
were 381 studies identified through database searching. After 111
duplicates were removed, the titles and abstracts of 270 reports
were screened by two independent reviewers (KL and MM or CEP
and JKM). Two hundred and thirty-six reports were flagged as
non-applicable and 34 full-text reports were assessed for eligibility
(See Figure 1). Four reports were excluded (See: Characteristics of
excluded studies), and 30 reports of 9 studies were included in
the review as they met the pre-defined inclusion criteria (Feagan

The impact of biological interventions for ulcerative colitis on health-related quality of life (Review) 12
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Figure 1. Study flow diagram.
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Three studies were excluded as they were not placebo controlled
(Armuzzi 2005; Madsen 2001; Parikh 2013), and one study was
excluded because it utilized the Work Productivity and Activity
Impairment Questionnaire for ulcerative colitis (WPAI-UC), which is
not a validated HRQL instrument (Miner 2011).

Of the included studies, one trial investigated the efficacy of
interferon-R-1a (Pena-Rossi 2008), one trial tested rituximab
(an anti-CD20 antibody) (Leiper 2011), and the remaining trials
investigated tumor necrosis factor-alpha (TNF-a) antagonists
(i.e. infliximab, adalimumab, and golimumab) and vedolizumab
(@ leukocyte trafficking inhibitor). Two studies investigated
infliximab (Probert 2003; Rutgeerts 2005), three trials investigated
adalimumab (Reinisch 2011; Sandborn 2012; Suzuki 2014), one trial
studied golimumab (Sandborn 2014), and one study investigated
vedolizumab (Feagan 2013).

Studies in Crohn's disease have shown that an increase in the
IBDQ score of 16 to 32 points from baseline constitutes the lower
and upper bounds of clinically meaningful improvement in HRQL
(Feagan 2007). Based on these cut-offs Rutgeerts 2005 defined
an improvement in IBDQ as an increase of either > 16 or > 32
points from baseline. Sandborn 2012, Feagan 2013 and Suzuki 2014
defined an improvement in IBDQ as an increase of > 16 points from
baseline. Pena-Rossi 2008 defined an improvement in IBDQ as a >
15 point increase from baseline. Samsa 1999 determined that an

increase of 3 to 5 points from baseline for the SF-36 physical and
mental component summary scores (PCS and MCS respectively)
reflected a clinically meaningful improvement in HRQL. Rutgeerts
2005 defined an improvement in SF-36 as an increase of either >3
or >5 points from baseline.

Risk of bias in included studies

The risk of bias assessment is summarized in Figure 2. The risk of
bias was judged to be low in eight studies. Sequence generation
was rated low risk for all studies. Eight of the nine trials utilized
a centralized randomization technique and were rated as low risk
of bias for allocation concealment. One study did not describe the
method of allocation concealment and was rated as unclear risk of
bias for this item (Probert 2003). Three studies were rated as having
unclear risk of bias for blinding of participants and study personnel
(Sandborn 2012; Sandborn 2014; Suzuki 2014). Eight of the nine
included studies did not describe how outcome assessment was
blinded and were therefore rated as having an unclear risk of bias.
All of the included studies used adequate methods to deal with
missing data except for Leiper 2011 which was rated as high risk
for incomplete outcome data. Six out of sixteen patients in the
rituximab group and two out of eight patients in the placebo group
completed this twelve week study. All of the included studies were
rated as low risk of bias for the selective reporting and other sources
of bias domains.

The impact of biological interventions for ulcerative colitis on health-related quality of life (Review) 15
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Figure 2. Risk of bias summary: review authors' judgements about each risk of bias item for each included study.
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Effects of interventions

See: Summary of findings for the main comparison Interferon-
B-1la versus placebo; Summary of findings 2 Rituximab versus
placebo; Summary of findings 3 Infliximab versus placebo;
Summary of findings 4 Adalimumab versus placebo; Summary
of findings 5 Golimumab versus placebo; Summary of findings 6
Vedolizumab versus placebo; Summary of findings 7 TNF-alpha
antagonists versus placebo

Interferon-R-1a versus placebo
Improved IBDQ at week 8

One study (N = 194) compared interferon-R-1a to placebo (Pena-
Rossi 2008). There was no statistically significant difference in the
proportion of patients who had improved IBDQ scores at week
eight. Forty-six percent (60/130) of interferon-R-1a patients had
improved IBDQ scores compared to 41% (26/64) of placebo patients
(RR 1.14, 95% CI 0.80 to 1.61). A GRADE analysis indicated that the
quality of evidence supporting this outcome was moderate due to
sparse data (See Summary of findings for the main comparison).

Rituximab versus placebo
IBDQ at week 12

One study (N = 24) compared rituximab to placebo in patients
with active, steroid-refractory UC (Leiper 2011). There was no
statistically significant difference in mean IBDQ change scores at
week 12. The mean (SD) improvement in IBDQ score was 17 (45)
points for rituximab patients compared to 2 (29) points for placebo
patients (MD 15.00, 95% Cl -14.83 to 44.83). A GRADE analysis
indicated that the quality of evidence supporting this outcome was
very low due to very sparse data (24 participants) and high risk of
bias (See Summary of findings 2).

Infliximab versus placebo
IBDQ at week 6 or 8

Two studies (Probert 2003; Rutgeerts 2005), reported mean IBDQ
scores at week 6 or 8 among patients who received a 5 mg/kg
infusion of infliximab (n = 265) or placebo (n = 264). There was
a statistically significant improvement in the mean IBDQ score
among infliximab patients compared to placebo (MD 18.58, 95%
Cl 13.19 to 23.97). A GRADE analysis indicated that the quality
of evidence supporting this outcome was high (See Summary of
findings 3). One study (Rutgeerts 2005) reported mean IBDQ scores
at week 6 among patients who received 10 mg/kg infliximab (n
= 242) or placebo (n = 244). There was a statistically significant
improvement in the mean IBDQ score among infiximab patients
compared to placebo (MD 15.00, 95% Cl 9.46 to 20.54). A GRADE
analysis indicated that the quality of evidence supporting this
outcome was high (See Summary of findings 3).

Improved IBDQ (> 16 points or > 32 points from baseline) at
week 8

One study reported the proportion of patients who had improved
IBDQ scores at week eight (Rutgeerts 2005). There was a statistically
significant difference in the proportion of patients who had
improved IBDQ scores at week eight. At week 8, 69% (333/484) of
infliximab patients had an improvement in IBDQ score of at least

16 points from baseline compared to 50% (121/244) of placebo
patients (RR 1.39, 95% Cl 1.21 to 1.60). A GRADE analysis indicated
that the quality of evidence supporting this outcome was high (See
Summary of findings 3). Fifty-five per cent (265/484) of infliximab
patients had an improvement in IBDQ score of at least 32 points
from baseline compared to 33% (80/244) of placebo patients (RR
1.67, 95% CI 1.37 to 2.03). A GRADE analysis indicated that the
quality of evidence supporting this outcome was moderate due to
sparse data (See Summary of findings 3).

EQ-5D at week 6

One study (N =43) reported mean EQ-5D scores at 6 weeks (Probert
2003). There was no statistically significant difference in mean
EQ-5D scores at week 6. The mean (SD) improvement in EQ-5D
score was 7 (17) points for infliximab patients compared to 4 (16)
points for placebo patients (MD 3.00, 95% Cl -6.87 to 12.87). A
GRADE analysis indicated that the quality of evidence supporting
this outcome was low due to sparse data and wide confidence
interval (See Summary of findings 3).

Improved SF-36 PCS (> 3 or > 5 points from baseline)

One study (N = 728) reported the proportion of patients who had
an improved SF-36 PCS at week eight (Rutgeerts 2005). There was
a statistically significant difference in the proportion of patients
who had an improved SF-36 PCS at week eight. Fifty-nine per cent
(286/484) of infliximab patients had an improvement in SF-36 PCS
of at least 3 points from baseline compared to 41% (99/244) of
placebo patients (RR 1.46, 95% Cl 1.23 to 1.72). Forty-nine per cent
(237/484) of infliximab patients had an improvement in SF-36 PCS
of at least 5 points from baseline compared to 33% (80/244) of
placebo patients (RR 1.51, 95% Cl 1.23 to 1.85). A GRADE analysis
indicated that the quality of evidence supporting this outcome was
moderate due to sparse data (See Summary of findings 3).

Improved SF-36 MCS (> 3 or > 5 points from baseline)

One study (n =728) reported the proportion of patients who had an
improved SF-36 MCS at week eight (Rutgeerts 2005). There was a
statistically significant difference in the proportion of patients who
had an improved SF-36 MCS at week eight. Fifty per cent (242/484)
of infliximab patients had an improvement in SF-36 MCS of at least 3
points from baseline compared to 34% (83/244) of placebo patients
(RR 1.47, 95% CI 1.21 to 1.79). Forty-three per cent (208/484) of
infliximab patients had an improvement in SF-36 MCS of at least 5
points from baseline compared to 30% (73/244) of placebo patients
(RR 1.44,95% Cl 1.16 to 1.79). A GRADE analysis indicated that the
quality of evidence supporting this outcome was moderate due to
sparse data (See Summary of findings 3).

Adalimumab versus placebo

Three trials evaluated the change in HRQL with adalimumab
administration. Reinisch 2011 investigated adalimumab over an
eight week period as an induction agent for UC. Patients (N = 576)
were randomized (1:1:1) to adalimumab 160/80 mg (160 mg at week
0, 80 mg at week 2 and 40 mg at weeks 5 and 6), adalimumab
80/40 mg (80 mg at week 0 and 40 mg at weeks 2, 4 and 6) or
placebo. The authors found that patients in the 160/80 mg group
had significantly improved IBDQ and SF-36 PCS scores at week
8. Patients in the 80/40 mg group only showed an improvement
in SF-36 score at week 4. There was no improvement in the MCS
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dimension of the SF-36 score across any of the groups. While the
mean HRQOL scores were reported at baseline, week 4 and week 8
for all treatment groups this data could not be included in analyses
because standard deviations were not reported.

IBDQ at week 8 or 52

Sandborn 2012 (n = 494) studied the effect of adalimumab for
induction and maintenance treatment of UC. Patients received
adalimumab 160 mg at week 0, 80 mg at week 2 and 40 mg
every other week or placebo for 52 weeks. At week 8, there was
a statistically significant improvement in the mean IBDQ score
among adalimumab patients compared to placebo (MD 9.00, 95%
Cl 2.65 to 15.35). A GRADE analysis indicated that the quality of
evidence supporting this outcome was moderate due to a wide
confidence interval (See Summary of findings 4). At week 52, there
was a statistically significant improvement in the mean IBDQ score
among adalimumab patients compared to placebo (MD 8.00, 95%
Cl 0.68 to 15.32). A GRADE analysis indicated that the quality of
evidence supporting this outcome was moderate due to a wide
confidence interval (See Summary of findings 4).

Improved IBDQ (> 16 points from baseline) at week 8 or 52

Two studies (n = 768 patients) reported the proportion of patients
who had improved IBDQ scores at week eight or 52 (Sandborn
2012; Suzuki 2014). There was a statistically significant difference
in the proportion of patients who had improved IBDQ scores at
week eight. At week 8, 53% (224/425) of adalimumab patients had
an improvement in IBDQ score of at least 16 points from baseline
compared to 44% (150/342) of placebo patients (RR 1.23, 95%
Cl 1.06 to 1.43). A GRADE analysis indicated that the quality of
evidence supporting this outcome was moderate due to sparse
data (See Summary of findings 4). Although IBDQ scores tended to
decrease over time there was a statistically significant difference in
the proportion of patients who had improved IBDQ scores at week
52. Twenty-six per cent (110/425) of adalimumab patients had an
IBDQ score of at least 16 points greater than baseline compared to
15% (52/342) of placebo patients (RR 1.73, 95% CI 1.28 to 2.34). A
GRADE analysis indicated that the quality of evidence supporting
this outcome was moderate due to sparse data (See Summary of
findings 4).

Golimumab versus placebo
IBDQ at week 6

Sandborn 2014 reported on the effect of golimumab administration
on IBDQ scores in patients receiving induction therapy. There was
a statistically significant difference in the proportion of patients
who had improved IBDQ scores at week 6 in patients who received
200mg/100 mg (MD 12.20, 95% CI 6.52, 17.88; 504 patients) and 400
mg/200 mg (MD 12.10, 95% CI 6.40 to 17.80; 508 patients) dosing
regimens compared to placebo. GRADE analyses indicated that the
quality of evidence supporting this outcome for both dose groups
was high (See Summary of findings 5).

Vedolizumab versus placebo

Vedolizumab was investigated as an induction (week 6) and
maintenance agent (week 52) in a large multi-center, randomized,
double-blind, placebo-controlled trial (GEMINI1) that integrated
two study cohorts and involved 1406 patients with moderate to
severe UC (Feagan 2013). In the induction phase , 374 patients

(cohort 1) were assigned to two intravenous doses of 300 mg of
vedolizumab, at weeks 0 and 2 with an additional 521 patients
(cohort 2) receiving open-label vedolizumab at weeks 0 and 2. In
the maintenance phase of the trial, patients from either cohort
who responded to vedolizumab at week 6 (defined as a change
in Mayo Clinic score of > 3 points and a decrease of at least 30%
from baseline, with an decrease in the rectal bleeding subscore of
>1 point or an absolute rectal bleeding subscore of 0 or 1) were
randomly assigned to either continued vedolizumab therapy every
4 or 8 weeks or placebo for up to 52 weeks of treatment.

Improved IBDQ (> 16 points from baseline) at week 6 or 52

There was a statistically significant difference in the proportion of
patients who had improved IBDQ scores at week six. Thirty-seven
per cent (83/225) of vedolizumab patients had an improvement
in IBDQ score of at least 16 points from baseline compared to
23% (34/149) of placebo patients (RR 1.62, 95% Cl 1.15 to 2.27). A
GRADE analysis indicated that the quality of evidence supporting
this outcome was moderate due to sparse data (See Summary of
findings 6). There was a statistically significant difference in the
proportion of patients who had improved IBDQ scores at 52 weeks.
Sixty-four percent of patients receiving maintenance vedolizumab
had an improvement in IBDQ score of at least 16 points from
baseline compared to 38% (48/126) of placebo patients (RR 1.67,
95% Cl 1.31 to 2.12). A GRADE analysis indicated that the quality
of evidence supporting this outcome was moderate due to sparse
data (See Summary of findings 6).

SF-36 PCS at week 6 or 52

Feagan 2013 reported mean SF-36 PCS at week six and 52. At week
6, there was a statistically significant improvement in the mean
SF-36 PCS among vedolizumab patients compared to placebo (MD
2.60, 95% Cl 1.22 to 3.98). A GRADE analysis indicated that the
quality of evidence supporting this outcome was moderate due
to sparse data (See Summary of findings 6). At week 52 there
was a statistically significant difference in mean SF-36 PCS among
patients receiving maintenance vedolizumab every four weeks (MD
2.80, 95% Cl 0.96 to 4.64) and every eight weeks compared to
placebo (MD 3.40, 95% CI 1.56 to 5.24). A GRADE analysis indicated
that the quality of evidence supporting this outcome was moderate
due to sparse data (See Summary of findings 6).

Feagan 2013 reported mean SF-36 MCS at week six and 52. At week
6, there was a statistically significant improvement in the mean
SF-36 MCS among vedolizumab patients compared to placebo (MD
4.60, 95% Cl 2.69 to 6.51). A GRADE analysis indicated that the
quality of evidence supporting this outcome was moderate due
to sparse data (See Summary of findings 6). At week 52 there
was a statistically significant difference in mean SF-36 MCS among
patients receiving maintenance vedolizumab every four weeks (MD
4.80, 95% CI 2.33 to 7.27) and every eight weeks compared to
placebo (MD 4.80, 95% Cl 2.29 to 7.31). A GRADE analysis indicated
that the quality of evidence supporting this outcome was moderate
due to sparse data (See Summary of findings 6).

TNF-alpha antagonists versus placebo
IBDQ at week 6 or 8

The results of theTNF-alpha antagonist trials were pooled to
estimate the overall effect of this kind of therapy on HRQL in
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UC. The 10 mg/kg infliximab group and the 400 mg/200 mg
golimumab group were omitted from this analysis since 5mg/
kg of infliximab and 200 mg/100 mg of golimumab are more
commonly used doses in clinical practice. Four studies (Probert
2003; Rutgeerts 2005; Sandborn 2012; Sandborn 2014), reported
mean IBDQ scores at week 6 or 8 among patients who received
TNF-alpha antagonists (n = 784) or placebo (n = 781). The pooled
analysis revealed a statistically significant improvement in the
mean IBDQ scores favouring TNF-alpha antagonist treatment (MD
13.71, 95% Cl 10.40 to 17.01). A GRADE analysis indicated that the
quality of evidence supporting this outcome was moderate due to
unexplained heterogeneity (See Summary of findings 7).

Improved IBDQ (> 16 points from baseline) at week 6 or 8

Three studies (n = 1495) reported the proportion of patients who
had improved IBDQ scores at week six or eight (Rutgeerts 2005;
Sandborn 2012; Suzuki 2014). There was a statistically significant
difference in the proportion of patients who had improved IBDQ
scores. Sixty-two per cent (557/909) of patients who received TNF-
alpha antagonists had an improvement in IBDQ score of at least
16 points from baseline compared to 46% (271/586) of placebo
patients (RR 1.32, 95% ClI 1.19 to 1.46). A GRADE analysis indicated
that the quality of evidence supporting this outcome was high (See
Summary of findings 7).

DISCUSSION

Summary of main results

Improvements in clinical disease activity indices and evidence
of mucosal healing are often used to determine the efficacy of
treatments for UC. Due to the chronicity of the disease, and the
variable responsiveness and toxicity of certain therapies, HRQL
measures are increasingly employed in clinical trials to determine
overall improvement in patient health status (Irvine 1996a; Irvine
1996b). Over the past 15 years biologics have become an effective,
albeit expensive, therapeutic option for the treatment of moderate
to severely active UC. The goal of this review was to assess whether
biologics are effective for improving a patient's HRQL. Several
instruments have been developed to assess HRQL in UC patients,
including the EQ-5D, SF-36 and IBDQ questionnaires. Our search
identified nine studies including a total of 4143 participants. One
study investigated the use of interferon-f-1a (Pena-Rossi 2008),
and another investigated rituximab (Leiper 2011). There was no
evidence to suggest that these therapies were effective for treating
UC, nor were they associated with an improvement in IBDQ score
relative to placebo.

The remaining studies investigated TNF-a antagonists and
vedolizumab. In a pooled analysis of two high-quality studies
examining the TNF-a antagonist infliximab, a significantly greater
changein mean IBDQ score was observed with infliximab treatment
compared to placebo (Probert 2003; Rutgeerts 2005). Furthermore,
Rutgeerts 2005 reported that a statistically significant proportion
of patients randomized to infliximab achieved an increase in IBDQ
score of both > 16 and > 32 points, which represents the lower
and upper bounds for a clinically meaningfulimprovementin HRQL
(Feagan 2007). Rutgeerts 2005 also found that patients treated
with infliximab were significantly more likely to achieve both a
> 3 point increase and a > 5 point increase in the mental and
physical component scales that comprise the SF-36. The minimal
clinically important difference for the MCS and PCS ranges from

three to five points (Samsa 1999). The Cochrane risk of bias tool
was used to assess the methodological quality of the infliximab
trials and the possibility of bias was judged to be low for these
studies. Furthermore, the overall quality of evidence supporting
the HRQL outcomes (e.g. proportions of patients with improved
IBDQ or components of SF-36, mean IBDQ) was rated as either
'high' or 'moderate’' using the GRADE criteria. In the former case this
indicates that future research is unlikely to change our confidence
in the point estimate of effect. In the latter case this indicates that
further research may change our confidence in the point estimate
of effect. The outcomes rated as moderate were downgraded
one level due to sparse data (i.e. fewer than 400 events). These
results suggest that infliximab provides a substantial benefit for UC
patients in terms of improved HRQL.

Two trials compared adalimumab to placebo in patients with
moderate to severely active UC (Sandborn 2012; Suzuki 2014). A
pooled analysis of these studies revealed a statistically significant
trend toward improved I1BDQ scores (defined as > 16 points from
baseline) at weeks 8 and 52 in the adalimumab groups. The risk
of bias for these studies was judged to be low. A GRADE analysis
indicated that the overall quality of the evidence supporting
the HRQL outcomes was rated as moderate due to sparse data
(i.e. fewer than 400 events). Sandborn 2012 also found that the
mean difference in IBDQ score between the adalimumab and
placebo groups was statistically significant at weeks 8 and 52,
however this improvement may not be a clinically meaningful
improvement in HRQL (i.e. > 16 points) as the mean difference
between adalimumab and placebo was only eight points. We rated
the evidence supporting this outcome as moderate quality due
to imprecision (wide confidence intervals). This evidence suggests
that adalimumab may be effective in improving HRQL in patients
with UC.

One trial investigated the effect of golimumab on HRQL. In
Sandborn 2014 there was a statistically significant trend toward
improvement in mean IBDQ score at week 6 among patients
receiving 200/100 mg and 400/200 mg doses of golimumab
compared to placebo. Although the evidence supporting this
outcome was rated as high quality for the GRADE analysis, this
improvement may not be clinically meaningful (i.e. > 16 points) as
the mean difference between golimumab and placebo was only 12
points for both dosage comparisons.

Feagan 2013 compared vedolizumab to placebo in patients
with moderately to severely active ulcerative colitis. Individuals
randomized to vedolizumab had significantly improved IBDQ
scores (defined as > 16 points from baseline) at weeks 6 and 52.
Improvement in HRQL was further reflected in the SF-36 scores
of patients receiving vedolizumab. At weeks 6 and 52 there was a
statistically significant mean difference in the mental and physical
component scales between the vedolizumab and placebo groups.
These differences reflect a clinically meaningful improvement in
HRQL as most of the mean differences were greater than three
points on the SF-36 for most comparisons (Samsa 1999).

The results of the infliximab, adalimumab and golimumab studies
were pooled to assess whether anti-TNF-a therapy is associated
with an overall improvement in HRQL. The pooled analysis
indicated that patients assigned to TNF-a antagonists were
significantly more likely than placebo patients to have improved
IBDQ scores at weeks 6 or 8. The GRADE analysis indicated that the
evidence supporting this outcome was high in quality. The pooled
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results also demonstrated a statistically significant difference in
mean IBDQ scores at weeks 6 or 8. While these results are
statistically significant, the change in mean IBDQ score may not
be clinically meaningful (i.e. > 16 points) as the mean difference
between TNF-a and placebo was approximately 14 points.The
evidence supporting this outcome was rated as moderate for
the GRADE analysis due to unexplained heterogeneity (12 = 50%).
Overall, the results of this pooled analysis suggest that TNF-a
antibodies are effective for improving both disease activity and
HRQL in patients with UC. The results of the infliximab studies
provided the strongest evidence in favour of this conclusion.
Additional research is needed to determine whether golimumab
and adalimumab can provide a clinically meaningful change in
mean IBDQ score among patients with UC.

It is worth noting that the maintenance trials included in this
review fall into one of two methodological categories. In Reinisch
2011, Rutgeerts 2005, Sandborn 2012 and Suzuki 2014 patients
in the maintenance phase continued to receive the treatment to
which they were randomized during the induction phase (either
placebo or active drug). Alternatively, only the induction-phase
responders were re-randomized to placebo or active drug during
the maintenance arm in Feagan 2013 and Sandborn 2014. Patients
who entered the maintenance phase as responders may have
had a higher HRQL than those who entered as non-responders.
Unfortunately, there were not enough data to explore this potential
relationship.

Overall completeness and applicability of evidence

Biologics particularly infliximab and vedolizumab have the
potential to improve HRQL in patients with UC. In general the
results of this review are applicable to patients with moderate
to severe ulcerative colitis despite treatment with corticosteroids
and immunosuppressives. Most of the included studies were
multicenter trials conducted in countries where the burden of
ulcerative colitis is greatest including USA, Canada, Argentina,
Iceland, Ireland, UK, Spain, Germany, Austria, Belgium, Denmark,
The Netherlands, France, Switzerland, Sweden, Italy, Greece,
Turkey, Czech Republic, Bulgaria, Hungary, Lithuania, Estonia,
Poland, Romania, Serbia, Slovakia, Ukraine, Russian Federation,
Israel, South Africa, India, Republic of Korea, Malaysia, Hong
Kong, Singapore, Taiwan, Japan, Australia, and New Zealand. More
research is needed to assess the impact of adalimumab and
golimumab on the HRQL in UC patients with moderate to severe
disease. Although the results of the Pena-Rossi 2008 study are
applicable to patients with moderate to severe UC, we are uncertain
whether interferon-B-1a provides any benefit in terms of HRQL.
The Leiper 2011 study was the only trial that was not conducted
at multiple centres. This study conducted at a single centre in the
UK, and we are uncertain whether rituximab provides any benefit
in terms of HRQL

Quality of the evidence

Eight of the nine included studies were judged to be at low risk
of bias. The rituximab study was judged to be at high risk of bias
due to high drop out rates. A GRADE analysis indicated that the
overall quality of the evidence supporting the primary outcome
from the interferon-R-1a study was moderate due to sparse data (86
events). A GRADE analysis indicated that the overall quality of the
evidence supporting the primary outcome from the rituximab study
was very low due to very sparse data (24 events) and high risk of

bias (high drop-out rate). GRADE analyses indicated that the overall
quality of the evidence supporting the primary outcome from the
infliximab studies was high. A GRADE analysis indicated that the
overall quality of the evidence supporting the primary outcome
from the golimumab study was high. GRADE analyses indicated that
the overall quality of the evidence supporting the primary outcome
from the adalimumab studies was moderate due to imprecision.
GRADE analyses indicated that the overall quality of the evidence
supporting the primary outcome from the pooled TNF-a antagonist
studies ranged from moderate to high quality. The pooled analysis
that was rated as moderate was downgraded one level due to
unexplained heterogeneity (12 = 50%).

Potential biases in the review process

To reduce potential bias in the review process we performed a
comprehensive literature search to identify all eligible studies.
We also searched Clinicaltrials.gov to identify ongoing studies.
Two review authors independently assessed studies for inclusion,
extracted data and assessed study quality.

Agreements and disagreements with other studies or
reviews

The results of our review agree with another published review on
biologics and HRQL. The review article by Vogelaar 2009 assessed
the impact of biologics on HRQL in patients with inflammatory
bowel disease. This review included eight RCTs. Seven of these
studies assessed the impact of biologics on HRQL in patients
Crohn's disease and one study assessed the impact of infliximab
on HRQL in patients with UC. Vogelaar 2009 reported that HRQL
was significantly greater in ulcerative colitis patients treated
with infliximab compared to placebo. Our systematic review
provides high quality evidence that infliximab provides a clinically
meaningful improvement in HRQL in patients with moderate to
severe UC.

AUTHORS' CONCLUSIONS

Implications for practice

The results of this review suggest that biologic agents have the
potential to improve HRQL in patients with UC. High quality
evidence suggests that infliximab provides a clinically meaningful
improvement in HRQL in UC patients receiving induction therapy.
Moderate quality evidence suggests that vedolizumab provides a
clinically meaningfulimprovementin HRQL in UC patients receiving
maintenance therapy. These findings are important since there is
a paucity of effective drugs for the treatment of UC that have the
potential to both decrease disease activity and improve HRQL.

Implications for research

More research is needed to assess the long-term effect of biologic
therapy on HRQL in patients with UC. More research is needed
to assess the impact of golimumab and adalimumab on HRQL in
UC patients. These trials should ensure adequate sample size and
reduce the likelihood of sparse data by performing a priori power
and sample size calculations. Trials involving direct head to head
comparisons of biologics would be helpful in determining which
biologics provide optimum benefit in terms of HRQL.
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CHARACTERISTICS OF STUDIES

Characteristics of included studies [ordered by study ID]

Feagan 2013

Methods A phase 3, randomized, double-blind, placebo-controlled study consisting of separate induction and
maintenance trials conducted at 211 medical centers (including 15 that discontinued enrolment) in 34
countries from 2008 to 2012

Participants 1406 patients were evaluated for eligibility; 895 were enrolled and included in the analysis, of whom 58
(6.5%) did not meet one or more inclusion criteria or met one or more exclusion criteria
In the induction trial 225 patients were randomly assigned to receive vedolizumab and 149 to receive
placebo (cohort 1); 521 patients (cohort 2) received open-label vedolizumab
Patients who had a response to vedolizumab at week 6 were enrolled in the maintenance trial, with
122,125, and 126 patients randomly assigned to receive vedolizumab every 8 weeks, vedolizumab
every 4 weeks, and placebo, respectively

Interventions Patients were randomly assigned, in a 3:2 ratio, to receive intravenous vedolizumab (300 mg) or place-
bo at days 1 and 15 (cohort 1), with two stratification factors: concomitant use or nonuse of glucocorti-
coids, and concomitant use or nonuse of immunosuppressive agents or prior use or nonuse of TNF an-
tagonists

Outcomes The primary outcome for induction therapy was a clinical response at week 6 (defined as a reduction in
the Mayo Clinic score of at least 3 points and a decrease of at least 30% from the baseline score, with a
decrease of at least 1 point on the rectal bleeding subscale or an absolute rectal bleeding score of 0 or
1)

Secondary outcomes at week 6 were clinical remission (defined as a Mayo Clinic score of 2 or lower and
no subscore higher than 1, and mucosal healing, defined as an endoscopic subscore of 0 or 1)

The primary outcome for maintenance therapy was clinical remission at week 52

Secondary measures were durable clinical response (response at both weeks 6 and 52), durable clinical
remission (remission at both weeks 6 and 52), mucosal healing at week 52, and glucocorticoid-free re-
mission at week 52 in patients receiving glucocorticoids at baseline

HRQL was evaluated with the IBDQ

Notes NCT00783718
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Feagan 2013 (Continued)
Risk of bias

Bias

Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Patients were randomly assigned in a 3:2 ratio using computer-generated ran-
domization schedules

Allocation concealment Low risk Central allocation was performed
(selection bias)
Blinding of participants Low risk Double-blind study; both the participant and physician were blinded to the

and personnel (perfor-
mance bias)
All outcomes

treatment administered

Blinding of outcome as- Unclear risk Not described in methods

sessment (detection bias)

All outcomes

Incomplete outcome data  Low risk "Analyses were performed according to the intention-to-treat principle"

(attrition bias)
All outcomes

The number of subjects who withdrew during the induction phase were 14
and 7 in the placebo and VDZ groups respectively

Selective reporting (re- Low risk All primary and secondary outcomes were reported
porting bias)
Other bias Low risk No other apparent sources of bias
Leiper 2011
Methods Randomized, double-blind, placebo-controlled trial

Participants

Patients (n = 24) over 18 years of age with active steroid-resistant UC (Mayo score: 6-12 points, failure to
respond to at least 2 weeks of 40 mg/day of prednisolone treatment)

Interventions

Patients received either an infusion of 1 g of rituximab or placebo on day 1 and at 2 weeks

Outcomes Primary outcome was remission at week 4
Secondary outcomes consisted of clinical response at weeks 4 and 8, remission at weeks 8 and 12, mu-
cosal healing at weeks 4 and 12 and improvement in the IBDQ

Notes This drug was not shown to be an effective therapy for active steroid-resistant UC
NCT00261118

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Patients were randomized 2:1 (treatment:placebo) in blocks of 5 by the hospi-

tion (selection bias) tal pharmacy department. The pharmacists had no other involvement in the

trial
Allocation concealment Low risk Allocation was concealed from patients and investigators
(selection bias)
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Leiper 2011 (Continued)

Blinding of participants Low risk Allocation was not revealed until the last patient completed the trial

and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Low risk Assessment of response or remission was made before unblinding

sessment (detection bias)

All outcomes

Incomplete outcome data  High risk There was a high drop-out rate in both groups

(attrition bias)

All outcomes Only 6 out of 16 patients in the rituximab group and 2 out of 8 patients in the
placebo group completed the 12 week study
Last value was carried forward for analyses

Selective reporting (re- Low risk All outcomes were reported

porting bias)

Other bias Low risk No other apparent sources of bias

Pena-Rossi 2008

Methods

Randomized, double-blind, parallel-group, placebo-controlled multi-center trial (43 centers in 17 coun-
tries)

Participants

Patients (n = 194) over 18 years of age with moderately-active UC, based on clinical (UCSS score: 6-10
and a Physicians Global Assessment score < 3), radiological and endoscopic (proctosigmoidoscopy
score of 2-3) or histological findings

Interventions

Patients received either placebo or 44 or 66 ug of IFN-B-1a subcutaneously 3 times a week for 8 weeks

Outcomes The primary outcome was endoscopically-confirmed remission
Secondary outcomes were clinical response, HRQL (IBDQ) and changes in biomarkers of inflammation
Notes This drug was not shown to be an effective therapy for moderately active UC
NCT00303381
ClinicalTrials.gov website listed 7 countries rather than 17
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Central randomization (1:1:1) using stochastic minimisation, considering over-
tion (selection bias) all balance, center, region and use of maintenance therapy (i.e. amino-salicylic
acid) as minimisation factors
Allocation concealment Low risk The existing balance of allocated treatments influenced allocation of patients
(selection bias) to treatment (see above)
Blinding of participants Low risk Physician and patient were blind to the treatment administered
and personnel (perfor-
mance bias)
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Pena-Rossi 2008 (continued)
All outcomes

Blinding of outcome as- Unclear risk Not described in methods
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk Drop-outs were adequately explained and balanced among treatment groups
(attrition bias)
All outcomes
Selective reporting (re- Low risk Results of all outcomes and patients reported in the text
porting bias)
Other bias Low risk No other apparent sources of bias
Probert 2003
Methods Randomized, double blind, placebo-controlled study at 4 centers in the United Kingdom and Germany

Participants

43 male and female patients (at least 18 years of age) with moderately severe glucocorticoid resistant
uc

Patients had to have received at least 30 mg prednisolone (or equivalent) for at least 1 week, for relapse
but still had clinical activity

Patients had to have an ulcerative colitis symptom score (UCSS) 26 and a sigmoidoscopy score of at
least 2 on the Baron scale

Patients had biopsies taken to verify the presence of active disease

Interventions

Patients were randomized to receive either placebo or 5 mg of infliximab/kg of body weight at 0 and 2
weeks

Consectuive patients were randomized in blocks of 4 within each center

Outcomes The primary outcome was the proportion of patients in remission at week 6 (UCSS <2 and a Baron
score of 0) Secondary outcomes included change in the UCSS, Baron score, HRQL, C-reactive protein
levels and change in daily glucocorticoid dose
HRQL was assessed with the IBDQ and EQ-5D indices

Notes

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Consecutive patients randomized in blocks of 4 at each center

tion (selection bias)

Allocation concealment Unclear risk Method of randomisation and allocation was not described

(selection bias)

Blinding of participants Low risk Pharmacists, investigators and participants were blinded to the treatment ad-

and personnel (perfor- ministered

mance bias)

All outcomes
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Probert 2003 (continued)

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk Not described in the methods

Incomplete outcome data
(attrition bias)
All outcomes

Low risk All patients completed the 6 week study and all results reported

Selective reporting (re-
porting bias)

Low risk Results of all outcomes and patients reported in the text

Other bias

Low risk No other apparent sources of bias

Reinisch 2011

Methods

Randomized, double blind, placebo-controlled induction study in 94 centers across North America and
Europe (ULTRA 1)

Participants

Anti-tumor necrosis factor (anti-TNF)-naive patients with moderately to severely active UC (Mayo score
>6 points and endoscopic subscore > 2 points) despite treatment with corticosteroids and/or immuno-
suppressants

186 patients were randomized under the first protocol; after the protocol was amended there were 576
patients randomized

Interventions

1:1 treatment with subcutaneous adalimumab (160 mg at Week 0, 80 mg at Week 2, and 40 mg at
Weeks 4 and 6) or placebo

At the request of European regulatory authorities the protocol was amended ("Amendment 3") and a
second induction group was added (80 mg at Week 0, 40 mg at Weeks 2, 4 and 6)

Outcomes HRQL was measured by the Inflammatory Bowel Disease Questionnaire (IBDQ) and Mental and Physical
Component Summary (MCS and PCS) scores of the Short Form 36 Health Survey (SF-36)

Notes NCT00385736

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Central randomization was performed using a scheme developed by the study

tion (selection bias) sponsor
Patients were randomized to adalimumab induction (ADA 160/80) or place-
bo (1:1 ratio, original protocol), or one of two adalimumab induction doses
(ADA160/80 or ADA 80/40) or placebo (1:1:1 ratio, after study was amended)

Allocation concealment Low risk Centralized treatment allocation

(selection bias)

Blinding of participants Low risk "Patients, study site personnel, study investigators, and the study sponsor

and personnel (perfor- were blinded to treatment assignment throughout the study"

mance bias)

All outcomes The study drug and placebo were administered subcutaneously using pre-
filled syringes
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Reinisch 2011 (Continued)

Blinding of outcome as- Unclear risk Not described in methods

sessment (detection bias)

All outcomes

Incomplete outcome data  Low risk Since Amendment 3 added a second adalimumab dose group, patients en-

(attrition bias) rolled before the amendment were not included in the primary analysis (inten-

All outcomes tion-to-treat)
Patients randomized under the original protocol and all of the amendments
were included in a second population, intention-to-treat-
The safety population included all patients who received at least one dose of
study drug or placebo

Selective reporting (re- Low risk Results of all patients and outcomes are reported in the text

porting bias)

Other bias Low risk No other apparent sources of bias

Rutgeerts 2005
Methods Multicenter, randomized, double-blind, placebo-controlled clinical studies (ACT 1 and ACT 2)

Participants

728 patients with moderately-to-severely active UC (defined as a Mayo score of 6-12 points)

Interventions

Patients were randomized in a 1:1:1 ratio to receive either placebo or 5 mg/kg or 10 mg/kg infusions of
infliximab at 0, 2, 6 and every 8 weeks through week 22 (Act 22) or week 46 (Act 1)

Outcomes Mean difference in IBDQ score at week 8
Notes See Rutgeerts 2005 for a description of the methods
NCT00096655
NCT00036439
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Patients were randomly assigned in a 1:1:1 ratio. Central randomization with a
tion (selection bias) dynamic treatment allocation stratified according the the investigational site
and whether the patients had UC refractory to corticosteroid treatment
Allocation concealment Low risk Centralized dynamic treatment allocation
(selection bias)
Blinding of participants Low risk Both participant and physician were blinded to the treatment administered
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Unclear risk Not described in methods
sessment (detection bias)
All outcomes
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Rutgeerts 2005 (Continued)

Incomplete outcome data  Low risk All patients were included in the analysis
(attrition bias) Patients taking prohibited medication, discontinued study medication, had a
All outcomes colectomy or ostomy, were scored as non-responders
Selective reporting (re- Low risk All patients and outcomes were included in the results
porting bias)
Other bias Low risk No other apparent sources of bias
Sandborn 2012
Methods Phase 3, multicenter, randomized, double-blind, placebo-controlled study (ULTRA 2) conducted at 103

centers in North America, Europe, Australia, New Zealand and Israel

Participants

Patients with moderately-to-severely active ulcerative colitis (defined as a Mayo score of 6-12 points)
despite concurrent treatment with oral corticosteroids or immunosuppressants (N = 494)
Concominant medication remained at stable doses except steroids which could be tapered at week 8 if
the patient was deemed to have a satisfactory clinical response

At week 12 patients with an inadequate response could switch to open-label adalimumab (40 mg EOW)

Interventions

Patients received subcutaneous injections of adalimumab 160 mg at week 0, 80 mg at week 2 and 40
mg EOW beginning at week 4 or matched placebo until week 52

Outcomes

Primary outcomes were remission at weeks 8 and 52 (defined as a total Mayo score < 2 points,with no
subscore exceeding 1 point)

Secondary outcomes included HRQL (measured by the IBDQ); clinical response (defined as a decrease
from baseline in total Mayo score of at least 3 points and a decrease in the rectal bleeding subscore of
at least 1 point or an absolute rectal bleeding subscore of 0 or 1); and mucosal healing (defined as an
endoscopy subscore of 0 or 1)

Notes

See Reinisch 2011 for details on ULTRA 1

NCT00408629

Risk of bias

Bias

Authors' judgement  Support for judgement

Random sequence genera-  Low risk Centralized randomization was performed. Patinets were stratified by prior ex-
tion (selection bias) posure to infliximab or other anti-TNF drugs
Allocation concealment Low risk Centralized treatment allocation
(selection bias)
Blinding of participants Low risk Double-blind and matched placebo
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Unclear risk Not described
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk All patients were included in the analysis
(attrition bias) Patients who switched to open-label adalimumab were considered treatment
All outcomes failures
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Sandborn 2012 (continued)

Selective reporting (re- Low risk All outcomes and patients were included in the results
porting bias)
Other bias Low risk No other apparent sources of bias
Sandborn 2014
Methods An integrated double-blind phase 2 dose-finding and phase 3 dose-confirmation trial

Participants

1064 adults with UC (Mayo score: 6-12; endoscopic subscore > 2; n=774 patients in phase 3) were in-

cluded

Interventions

Patients were randomized (1:1:1:1) to receive subcutaneous injections of placebo or golimumab 100/50
mg, 200/100 mg or 400/200 mg in phase 2

Patients were randomized (1:1:1) to received subcutaneous injections of placebo or golimumab
200/100 mg or 400/200 mg at weeks 0 and 2 in phase 3

Outcomes The phase 3 primary end point was week-6 clinical response
Secondary end points included week-6 clinical remission, mucosal healing, and Inflammatory Bowel
Disease Questionnaire (IBDQ) score change
Notes NCT00487539
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Central randomization using an interactive voice response system
tion (selection bias) In phase 2 patients were allocated using an adaptive randomization proce-
dure with stratification by investigative site
Following phase 2 allocation was performed using a permuted block random-
ization schema
Allocation concealment Low risk Central allocation was performed
(selection bias)
Blinding of participants Unclear risk Double-blind and matched placebo but further detail not provided
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Unclear risk Methods not described
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk 13/774 (1.7%) patients were excluded from the efficacy analysis due to non-
(attrition bias) compliance with good clinical practice (e.g. source documentation, informed
All outcomes consent process) at the study site
Selective reporting (re- Low risk Results of all outcomes were reported
porting bias)
Other bias Low risk No other apparent sources of bias
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Suzuki 2014

Methods 52-week, phase 2/3, randomized, double-blind study evaluated adalimumab for induction and mainte-
nance treatment.

Participants 273 anti-TNF-naive Japanese patients with UC who were refractory to corticosteroids, immunosuppres-
sives , or both

Interventions Patients received placebo, adalimumab 80/40 (80 mg at week 0, then 40 mg every other week), or adal-
imumab 160/80 (160/80 mg at weeks 0/2, then 40 mg every other week) in addition to background UC
therapy

Outcomes Outcomes included: week 8, 32 and 52 clinical response, clinical remission, and mucosal healing
Other efficacy analyses at weeks 8, 32, and 52 included RBS, PGA, and stool frequency indicative of mild
disease (score B1) and IBDQ response (C16-point increase from baseline in IBDQ score)

Notes NCT00853099

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Low risk Patients were randomized 1:1:1 (adalimumab 80/40 mg:adalimumab160/80

tion (selection bias) mg:placebo) using a centrally designed randomization table

Allocation concealment Low risk Central allocation was performed

(selection bias)

Blinding of participants Unclear risk Double-blind but no further information provided
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Methods not described
sessment (detection bias)
All outcomes

Incomplete outcome data  Low risk Analyses included all 273 patients enrolled in the study
(attrition bias)
All outcomes

Selective reporting (re- Low risk Results of all outcomes and patients reported
porting bias)

Other bias Low risk No other apparent sources of bias

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion
Armuzzi 2005 Study was not placebo-controlled
Madsen 2001 Open label observational study
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Study Reason for exclusion

Miner 2011 This study used the Work Productivity Activity Impairment Index (WPAII) as an outcome measure,
which is not a validated HRQL instrument

Parikh 2013 Open label observational study

Characteristics of ongoing studies [ordered by study ID]

NCT00488631
Trial name or title A phase 3 multicenter, randomized, placebo-controlled, double-blind study to evaluate the safety
and efficacy of golimumab maintenance therapy, administered subcutaneously, in subjects with
moderately to severely active ulcerative colitis
Methods Phase I, multicenter, randomized, double-blind, placebo-controlled trial
Participants Adult patients (> 18 years) with ulcerative colitis in remission or response induced by golimumab
Interventions Subcutaneous golimumab 100 mg administered every 4 weeks through week 52
Subcutaneous golimumab 50 mg administered every 4 weeks through week 52
Placebo
Outcomes Primary outcome: number of participants in clinical response through week 54
Secondary outcomes: number of participants with clinical remission at both week 30 and week 54,
number of participants with mucosal healing at both week 30 and week 54, number of participants
with clinical remission at both week 30 and 54 among participants with clinical remission at week
0 of maintenance study, number of participants with clinical remission at week 54 and not receiv-
ing concomitant corticosteroids among participants on corticosteroids at week 0 of maintenance
study
Starting date September 2007
Contact information Janssen Research & Development, LLC
Notes
NCT01551290
Trial name or title A phase 3, multicenter, randomized, double-blind, placebo-controlled study evaluating the efficacy
and safety of infliximab in Chinese subjects with active ulcerative colitis
Methods Phase I, multicenter, randomized, double-blind, placebo-controlled trial
Participants Adult patients (18 to 65 years) with active ulcerative colitis of at least 3 months duration at screen-
ing with score of > 2 on the endoscopy subscore of the Mayo score and baseline Mayo score of 6 to
12
Interventions Infliximab 5 mg/kg infusion at weeks 0, 2, 6, 14, and 22
Placebo
Outcomes Primary outcome: clinical response at week 8
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NCT01551290 (Continued)

Secondary outcomes: clinical remission at week 8, mucosal healing at week 8, clinical response at
week 26, clinical remission at week 26

Starting date April 2012
Contact information Xian-Janssen Pharmaceutical Ltd
Notes
NCT01863771
Trial name or title A phase 3 multicenter, placebo-controlled, double-blind, randomized-withdrawal study to evalu-

ate the safety and efficacy of golimumab maintenance therapy, administered subcutaneously, in
Japanese subjects with moderately to severely active ulcerative colitis

Methods Phase I, multicenter, randomized, double-blind, placebo-controlled trial

Participants Adult patients (18 to 70 years) with moderately to severely active ulcerative colitis, defined as a
baseline Mayo score of 6 to 12, inclusive

Interventions All patients received subcutaneous golimumab 200 mg at week 0 and 100 mg golimumab at week
2, patients with a clinical response were randomized to subcutaneous golimumab 100 mg every 4
weeks or placebo through week 52

Outcomes Primary outcome: clinical response

Secondary outcomes: IBDQ, clinical remission, EQ-5D, mucosal healing, adverse events

Starting date April 2013
Contact information Janssen Pharmaceutical KK
Notes
NCT02039505
Trial name or title Phase I, multicenter, randomized, double-blinded, placebo-controlled, parallel-group study to ex-

amine the efficacy, safety, and pharmacokinetics of intravenous MLN0002 (300 mg) Infusion in in-
duction and maintenance therapy in Japanese patients with moderately or severely active ulcera-

tive colitis
Methods Phase Ill, multicenter, randomized, double-blind, placebo-controlled trial
Participants Patients with moderately or severely active ulcerative colitis as determined by baseline complete

Mayo score of 6 to 12 (inclusive) with an endoscopic subscore of > 2

Interventions Vedolizumab (300 mg) administered at weeks 0, 2, and 6 and every 8 weeks thereafter
Placebo
Outcomes Primary outcomes: clinical response at week 10, clinical remission at week 60, adverse events

Secondary outcomes: clinical remission at week 10, mucosal healing at week 10, durable clinical
response, mucosal healing at week 60, durable clinical remission, corticosteroid-free clinical remis-
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NCT02039505 (Continued)

sion at week 60, serum vedolizumab concentration, human anti-human antibody, neutralizing an-

tibody
Starting date March 2014
Contact information Takeda Study Registration Call Center +1-800-778-2860

Notes

DATA AND ANALYSES

Comparison 1. Interferon-B-1a versus placebo

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1 Improved IBDQ (=15 points from base- 1 Risk Ratio (M-H, Fixed, Totals not select-

line) at week 8 95% Cl) ed

Analysis 1.1. Comparison 1 Interferon-B-1a versus placebo,
Outcome 1 Improved IBDQ (215 points from baseline) at week 8.

Study or subgroup Interferon-B-1a Placebo Risk Ratio Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Pena-Rossi 2008 60/130 26/64 —‘—.— 1.14[0.8,1.61]
Favours placebo 02 0.5 1 2 5 Favours interferon-B-1a

Comparison 2. Rituximab versus placebo

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

11BDQ at week 12 1 Mean Difference (IV, Fixed, 95% Cl) Totals not selected

Analysis 2.1. Comparison 2 Rituximab versus placebo, Outcome 1 IBDQ at week 12.

Study or subgroup Rituximab Placebo Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
Leiper 2011 16 17 (45) 8 2(29) —’—07 15[-14.83,44.83]
Favours placebo -50 -25 0 25 50 Favours rituximab
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Comparison 3. Infliximab versus placebo

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
11BDQ at week 6 or 8 2 Mean Difference (IV, Fixed, Subtotals only
95% Cl)
1.15mg/kg 2 529 Mean Difference (IV, Fixed, 18.58[13.19, 23.97]
95% Cl)
1.210 mg/kg 1 486 Mean Difference (IV, Fixed, 15.0[9.46, 20.54]

95% Cl)

2 Improved IBDQ (=16 points from 1
baseline) at week 8

Risk Ratio (M-H, Fixed, 95%
Cl)

Totals not selected

3 Improved IBDQ (=32 points from 1
baseline) at week 8

Risk Ratio (M-H, Fixed, 95%
Cl)

Totals not selected

4 EQ-5D at week 6 1 Mean Difference (IV, Fixed, Totals not selected
95% Cl)
5 Improved SF-36 PCS (=3 points 1 Risk Ratio (M-H, Fixed, 95% Totals not selected

from baseline) at week 8

cl)

6 Improved SF-36 PCS (=5 points 1
from baseline) at week 8

Risk Ratio (M-H, Fixed, 95%
cl)

Totals not selected

7 Improved SF-36 MCS (=3 points 1
from baseline) at week 8

Risk Ratio (M-H, Fixed, 95%
Cl)

Totals not selected

8 Improved SF-36 MCS (=5 points 1
from baseline) at week 8

Risk Ratio (M-H, Fixed, 95%
Cl)

Totals not selected

Analysis 3.1. Comparison 3 Infliximab versus placebo, Outcome 1 IBDQ at week 6 or 8.

Study or subgroup Infliximab Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
3.1.15mg/kg
Probert 2003 23 36 (49) 20 25 (28) + D s27% 11[-12.49,34.49]
Rutgeerts 2005 242 40 (34) 244 21(28) —.— 94.73% 19[13.46,24.54]
Subtotal *** 265 264 e 100% 18.58[13.19,23.97]
Heterogeneity: Tau?=0; Chi*=0.42, df=1(P=0.52); 1>=0%
Test for overall effect: Z=6.75(P<0.0001)
3.1.210 mg/kg
Rutgeerts 2005 242 36 (34) 244 21(28) —.— 100% 15[9.46,20.54]
Subtotal *** 242 244 e 100% 15[9.46,20.54]

Heterogeneity: Not applicable
Test for overall effect: Z=5.31(P<0.0001)

Test for subgroup differences: Chi*=0.82, df=1 (P=0.36), 1>=0%

Favours placebo

0 10 20 Favours infliximab
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Analysis 3.2. Comparison 3 Infliximab versus placebo,
Outcome 2 Improved IBDQ (216 points from baseline) at week 8.
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Study or subgroup Infliximab Placebo Risk Ratio Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Rutgeerts 2005 333/484 121/244 ‘ — 1.39[1.21,1.6]
Favours placebo 05 0.7 1 15 Favours infliximab
Analysis 3.3. Comparison 3 Infliximab versus placebo,
Outcome 3 Improved IBDQ (=32 points from baseline) at week 8.
Study or subgroup Infliximab Placebo Risk Ratio Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Rutgeerts 2005 265/484 80/244 ‘ —_— 1.67[1.37,2.03]
Favours placebo 0.5 0.7 1 15 Favours infliximab
Analysis 3.4. Comparison 3 Infliximab versus placebo, Outcome 4 EQ-5D at week 6.
Study or subgroup Infliximab Placebo Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
Probert 2003 23 7(17) 20 4(16) } 3[-6.87,12.87]
Favours infliximab -0 5 0 5 10 Favours placebo
Analysis 3.5. Comparison 3 Infliximab versus placebo, Outcome
5 Improved SF-36 PCS (=3 points from baseline) at week 8.
Study or subgroup Infliximab Placebo Risk Ratio Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Rutgeerts 2005 286/484 99/244 ‘ _ 1.46[1.23,1.72]
Favours placebo 05 0.7 1 15 Favours infliximab
Analysis 3.6. Comparison 3 Infliximab versus placebo, Outcome
6 Improved SF-36 PCS (=5 points from baseline) at week 8.
Study or subgroup Infliximab Placebo Risk Ratio Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Rutgeerts 2005 237/484 79/244 ‘ _— 1.51[1.23,1.85]
Favours placebo 0.5 0.7 1 15 Favours infliximab
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Analysis 3.7. Comparison 3 Infliximab versus placebo, Outcome
7 Improved SF-36 MCS (23 points from baseline) at week 8.

Study or subgroup Infliximab Placebo Risk Ratio Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Rutgeerts 2005 242/484 83/244 ‘ e e 1.47[1.21,1.79]
Favours placebo 05 0.7 1 15 2 Favours infliximab

Analysis 3.8. Comparison 3 Infliximab versus placebo, Outcome
8 Improved SF-36 MCS (=5 points from baseline) at week 8.

Study or subgroup Infliximab Placebo Risk Ratio Risk Ratio
n/N n/N M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Rutgeerts 2005 208/484 73/244 ‘ I 1.44[1.16,1.79]
Favours placebo ~ 0-5 0.7 1 15 2 Favoursinfliximab

Comparison 4. Adalimumab versus placebo

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
11BDQ at week 8 1 Mean Difference (IV, Fixed, 95%  Totals not selected
cl)
2 I1BDQ at week 52 1 Mean Difference (IV, Fixed, 95%  Totals not selected
dl)
3 Improved IBDQ (=16 points from 2 767 Risk Ratio (M-H, Fixed,95% CI)  1.23[1.06, 1.43]

baseline) at week 8

4 Improved IBDQ (=16 points from 2 767 Risk Ratio (M-H, Fixed, 95% CI) 1.73[1.28,2.34]
baseline) at week 52

Analysis 4.1. Comparison 4 Adalimumab versus placebo, Outcome 1 IBDQ at week 8.

Study or subgroup Adalimumab (40 mg) Placebo Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% Cl Fixed, 95% Cl
Sandborn 2012 248 29 (36) 246 20 (36) ‘ _ 9[2.65,15.35]
Favours Placebo ~ -20 -10 0 10 20 Favours Adalimumab

Analysis 4.2. Comparison 4 Adalimumab versus placebo, Outcome 2 IBDQ at week 52.

Study or subgroup Adalimumab (40 mg) Placebo Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% ClI Fixed, 95% ClI
Sandborn 2012 248 27 (42) 246 19 (41) ‘—0— 8[0.68,15.32]
Favours Placebo ~ -20 -10 0 10 20 Favours Adalimumab
The impact of biological interventions for ulcerative colitis on health-related quality of life (Review) 39

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



- Coch rane Trusted evidence.
= L- b Informed decisions.
1 Ibra ry Better health. Cochrane Database of Systematic Reviews
Analysis 4.3. Comparison 4 Adalimumab versus placebo,
Outcome 3 Improved IBDQ (=16 points from baseline) at week 8.
Study or subgroup Adalimum- Placebo Risk Ratio Weight Risk Ratio
ab (40 mg)
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Sandborn 2012 144/248 112/246 —F— 69.53% 1.28[1.07,1.52]
Suzuki 2014 80/177 38/96 — T 30.47% 1.14[0.85,1.53]
Total (95% CI) 425 342 . 100% 1.23[1.06,1.43]
Total events: 224 (Adalimumab (40 mg)), 150 (Placebo)
Heterogeneity: Tau?=0; Chi*=0.4, df=1(P=0.53); I>=0%
Test for overall effect: Z=2.76(P=0.01)
Favours placebo 05 07 1 15 2 Favours adalimumab

Analysis 4.4. Comparison 4 Adalimumab versus placebo,

Outcome 4 Improved IBDQ (=16 points from baseline) at week 52.

Study or subgroup Adalimum- Placebo Risk Ratio Weight Risk Ratio
ab (40 mg)
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Sandborn 2012 65/248 40/246 —— 72.08% 1.61[1.13,2.29]
Suzuki 2014 45/177 12/96 —a 27.92% 2.03[1.13,3.66]
Total (95% CI) 425 342 - 100% 1.73[1.28,2.34]
Total events: 110 (Adalimumab (40 mg)), 52 (Placebo)
Heterogeneity: Tau?=0; Chi*=0.45, df=1(P=0.5); 1>=0%
Test for overall effect: Z=3.55(P=0)
Favours placebo 02 0.5 1 2 5 Favours adalimumab
Comparison 5. Golimumab versus placebo
Outcome or subgroup No. of studies No. of partici- Statistical method Effect size
title pants
11BDQ at week 6 1 Mean Difference (IV, Fixed, 95% Cl) Totals not selected
1.1200/100 mg 1 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0,0.0]
1.2 400/200 mg 1 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0,0.0]

Analysis 5.1. Comparison 5 Golimumab versus placebo, Outcome 1 IBDQ at week 6.

Study or subgroup Golimumab Placebo Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% ClI Fixed, 95% ClI
5.1.1200/100 mg ‘
. . . .
Favours placebo -20 -10 0 10 20 Favours golimumab
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Study or subgroup Golimumab Placebo Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
Sandborn 2014 253 27(33.7) 251 14.8 (31.3) —_—t 12.2[6.52,17.88]

5.1.2400/200 mg
Sandborn 2014 257 26.9(34.3) 251 14.8 (31.3) —_— 12.1[6.4,17.8]

Favours placebo -20 -10 0 10 20 Favours golimumab

Comparison 6. Vedolizumab versus placebo

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1 Improved IBDQ (=16 points 1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected
from baseline) at week 6

2 Improved IBDQ (=16 points 1 Risk Ratio (M-H, Fixed, 95% Cl) Totals not selected
from baseline) at week 52

3 SF-36 PCS at week 6 1 Mean Difference (IV, Fixed, 95% Cl)  Totals not selected
4 SF-36 MCS at week 6 1 Mean Difference (IV, Fixed, 95% Cl)  Totals not selected
5 SF-36 PCS at week 52 1 Mean Difference (IV, Fixed, 95% Cl)  Totals not selected
5.1 Vedolizumab every 4 1 Mean Difference (IV, Fixed, 95% Cl) 0.0 [0.0, 0.0]

weeks

5.2 Vedolizumab every 8 1 Mean Difference (IV, Fixed, 95% Cl) 0.0 [0.0, 0.0]

weeks

6 SF-36 MCS at week 52 1 Mean Difference (IV, Fixed, 95% Cl)  Totals not selected
6.1 Vedolizumab every 4 1 Mean Difference (IV, Fixed, 95% Cl) 0.0 [0.0, 0.0]

weeks

6.2 Vedolizumab every 8 1 Mean Difference (IV, Fixed, 95% Cl) 0.0 [0.0, 0.0]

weeks

Analysis 6.1. Comparison 6 Vedolizumab versus placebo,
Outcome 1 Improved IBDQ (216 points from baseline) at week 6.

Study or subgroup Vedolizumab Placebo Risk Ratio Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Feagan 2013 83/225 34/149 ‘ —_— 1.62[1.15,2.27]
Favours placebo 02 0.5 1 2 5 Favours vedolizumab
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Analysis 6.2. Comparison 6 Vedolizumab versus placebo,
Outcome 2 Improved IBDQ (216 points from baseline) at week 52.

Study or subgroup Vedolizumab Placebo Risk Ratio Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Feagan 2013 157/247 48/126 ‘ — 1.67[1.31,2.12]
Favours placebo 0.2 0.5 1 2 5 Favours vedolizumab

Analysis 6.3. Comparison 6 Vedolizumab versus placebo, Outcome 3 SF-36 PCS at week 6.

Study or subgroup Vedolizumab Placebo Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
Feagan 2013 225 4(6.9) 149 1.4 (6.5) _— 2.6[1.22,3.98]
Favours vedolizumab -5 2.5 0 2.5 5 Favours placebo

Analysis 6.4. Comparison 6 Vedolizumab versus placebo, Outcome 4 SF-36 MCS at week 6.

Study or subgroup Vedolizumab Placebo Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
Feagan 2013 225 4.4 (9.6) 149 -0.2(9) —_— 4.6[2.69,6.51]
Favours vedolizumab ~ -10 -5 0 5 10 Favours placebo

Analysis 6.5. Comparison 6 Vedolizumab versus placebo, Outcome 5 SF-36 PCS at week 52.

Study or subgroup Vedolizumab Placebo Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% ClI Fixed, 95% CI
6.5.1Vedolizumab every 4 weeks
Feagan 2013 125 7.3(7.4) 126 4.5(7.5) —t 2.8[0.96,4.64]
6.5.2 Vedolizumab every 8 weeks
Feagan 2013 122 7.9(7.3) 126 4.5(7.5) —t 3.4[1.56,5.24]
Favours vedolizumab -10 S 0 10 Favours placebo

Analysis 6.6. Comparison 6 Vedolizumab versus placebo, Outcome 6 SF-36 MCS at week 52.

Study or subgroup Vedolizumab Placebo Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
6.6.1 Vedolizumab every 4 weeks
Feagan 2013 125 8.7(10) 126 3.9(10) —_—t 4.8[2.33,7.27]
6.6.2 Vedolizumab every 8 weeks
Feagan 2013 122 8.7(10.1) 126 3.9(10) e 4.8[2.29,7.31]
Favours vedolizumab ~ -10 -5 0 10 Favours placebo
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Comparison 7. TNF-alpha antagonists (Adalimumab, Infliximab and Golimumab) versus placebo

Outcome or subgroup ti-  No. of studies No. of partici- Statistical method Effect size

tle pants

1IBDQ at weeks 6 or 8 4 1565 Mean Difference (IV, Fixed, 95% Cl) 13.71[10.40, 17.01]
1.1 Infliximab - 5 mg/kg 2 567 Mean Difference (1V, Fixed, 95% Cl) 18.26[12.98, 23.54]
1.2 Adalimumab - 1 494 Mean Difference (IV, Fixed, 95% Cl) 9.0 [2.65, 15.35]
160/80/40 mg

1.3 Golimumab - 200/100 1 504 Mean Difference (IV, Fixed, 95% Cl) 12.2[6.52,17.88]
mg

2 Improved IBDQ at weeks 3 1495 Risk Ratio (IV, Fixed, 95% Cl) 1.32[1.19, 1.46]
6or8

2.1 Infliximab 1 728 Risk Ratio (IV, Fixed, 95% Cl) 1.39[1.21,1.60]
2.2 Adalimumab 2 767 Risk Ratio (IV, Fixed, 95% Cl) 1.24[1.07,1.44]

Analysis 7.1. Comparison 7 TNF-alpha antagonists (Adalimumab, Infliximab
and Golimumab) versus placebo, Outcome 1 IBDQ at weeks 6 or 8.

Study or subgroup Experimental Control Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Fixed, 95% Cl Fixed, 95% Cl
7.1.1Infliximab - 5 mg/kg
Probert 2003 41 36 (49) 40 25 (28) + 3.63% 11[-6.33,28.33]
Rutgeerts 2005 242 40 (34) 244 21(28) —— 35.51% 19[13.46,24.54]
Subtotal *** 283 284 - 39.13% 18.26[12.98,23.54]

Heterogeneity: Tau?=0; Chi*=0.74, df=1(P=0.39); 1>=0%
Test for overall effect: Z=6.78(P<0.0001)

7.1.2 Adalimumab - 160/80/40 mg
Sandborn 2012 248 29 (36) 246 20 (36) — 27.03% 9[2.65,15.35]
Subtotal *** 248 246 - 27.03% 9[2.65,15.35]
Heterogeneity: Not applicable

Test for overall effect: Z=2.78(P=0.01)

7.1.3 Golimumab - 200/100 mg
Sandborn 2014 253 27 (33.7) 251 14.8 (31.3) —— 33.83% 12.2[6.52,17.88]
Subtotal *** 253 251 - 33.83% 12.2[6.52,17.88]
Heterogeneity: Not applicable

Test for overall effect: Z=4.21(P<0.0001)

Total *** 784 781 L 2 100% 13.71[10.4,17.01]
Heterogeneity: Tau?=0; Chi*=5.98, df=3(P=0.11); 1°=49.85%

Test for overall effect: Z=8.14(P<0.0001)

Test for subgroup differences: Chi?=5.24, df=1 (P=0.07), 1>=61.83%

Favours Placebo 20 -10 0 10 20 Favours TNF Inhibitor
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Analysis 7.2. Comparison 7 TNF-alpha antagonists (Adalimumab, Infliximab
and Golimumab) versus placebo, Outcome 2 Improved IBDQ at weeks 6 or 8.

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

n/N n/N IV, Fixed, 95% CI IV, Fixed, 95% CI
7.2.1 Infliximab
Rutgeerts 2005 333/484 121/244 —— 53.17% 1.39[1.21,1.6]
Subtotal (95% Cl) 484 244 - 53.17% 1.39[1.21,1.6]
Total events: 333 (Experimental), 121 (Control)
Heterogeneity: Not applicable
Test for overall effect: Z=4.58(P<0.0001)
7.2.2 Adalimumab
Sandborn 2012 144/248 112/246 —— 34.9% 1.28[1.07,1.52]
Suzuki 2014 80/177 38/96 e s e— 11.93% 1.14[0.85,1.53]
Subtotal (95% CI) 425 342 - 46.83% 1.24[1.07,1.44]
Total events: 224 (Experimental), 150 (Control)
Heterogeneity: Tau?=0; Chi*=0.4, df=1(P=0.53); I>=0%
Test for overall effect: Z=2.82(P=0)
Total (95% CI) 9209 586 o 100% 1.32[1.19,1.46]
Total events: 557 (Experimental), 271 (Control)
Heterogeneity: Tau?=0; Chi*=1.56, df=2(P=0.46); 1>=0%
Test for overall effect: Z=5.28(P<0.0001)
Test for subgroup differences: Chi*=1.16, df=1 (P=0.28), 1’=13.72% ‘ ‘ ‘ ‘

Favours placebo 0.5 0.7 1 15 2 Favours TNF-alpha

APPENDICES

Appendix 1. Search strategies
Pubmed (1946 - Present)

Search Query
#5 Search (#1 AND #2 AND #3 AND #4)

#4 Search (HRQoL OR HRQL OR “quality of life” OR SF-36 OR “short form-36” OR SF-36V2 OR IBDQ OR OR “inflammatory bowel disease
questionnaire” OR EQ-5D OR WPAI* OR “work productivity” OR “activity impairment” OR questionnaire OR questionnaire* OR “activities
of daily living” OR ADL OR questionnaire [MH])

#3 Search ((colitis AND ulcerat*) OR proctosigmoiditis OR rectocolitis OR rectosigmoiditis OR (ulcerative AND rectocolitis) OR (ulcerative
AND proctocolitis) OR (haemorrhagic AND ulcerative) OR (hemorrhagic AND ulcerative) OR (haemorrhagic AND proctocolitis) OR
(hemorrhagic AND proctocolitis) OR (proctitis)

#2 Search ("anti tnf" OR anti-tnf OR anti-TNF* OR "anti TNF*" OR anti-tum* OR antitum* OR "anti IL*" OR anti-IL* OR etanercept OR
infliximab OR "mab CA2" OR ustekinumab OR "CNTO 1275" OR certolizumab* OR CDP870 OR natalizumab OR anti-alpha* OR "anti alpha*"
OR onercept OR r-hTBP-1 OR vedolizumab OR MLN0002 OR basiliximab "CHI 621" OR certolizumab OR "rhuMAb*" OR visilizumab OR
"HuM291" OR daclizumab OR "DAC HYP" OR briakinumab OR ABT-874 OR adalimumab OR D2E7 OR anti-CD* OR "anti CD*" OR anti-integr*
OR antiintegr* OR "anti madcam" OR anti-madcam OR CDP571 OR PF00547 OR PF-00547 OR IFN* OR interferon* OR RDP58 OR antibodies,
monoclonal [MH])

#1 Search (single* OR double* OR triple* OR treble* OR blind* OR mask* OR placebo* OR single-blind* OR double-blind* OR triple-blind*
OR random™* OR controlled)

EMBASE (1974 - Present)
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# Searches

1 random§.tw.

2 factorial$.tw.

3 (crossover$ or cross over$ or cross-overs$).tw.

4 placeboS$.tw.

5single blind.mp.

6 double blind.mp.

7 triple blind.mp.

8 (singl$ adj blind$).tw.

9 (double$ adj blind$).tw.

10 (tripl$ adj blindS$).tw.

11 assign$.tw.

12 allocatS$.tw.

13 crossover procedure/

14 double blind procedure/

15 single blind procedure/

16 triple blind procedure/

17 randomized controlled trial/

18 or/1-17

19 (exp animal/ or animal.hw. or nonhuman/) not (exp human/ or human cell/ or (human
or humans).ti.)

2018 not 19

21 exp monoclonal antibody/

22 anti-tum*.mp. or exp anti tumor necrosis factor/
23 exp tumor necrosis factor antibody/ or exp tumor necrosis factor alpha antibody/ or
anti-TNF*.mp.

24 exp interleukin 2 receptor antibody/ or anti-IL*.mp.
25 etanercept.mp. or exp etanercept/

26 infliximab.mp. or exp infliximab/

27 ustekinumab.mp. or exp ustekinumab/

28 exp certolizumab pegol/ or certolizumab*.mp.
29 natalizumab.mp. or exp natalizumab/

30 anti-alpha.mp.

31 onercept.mp. or exp onercept/

32 vedolizumab.mp. or exp vedolizumab/
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33 basiliximab.mp. or exp basiliximab/

34 visilizumab.mp. or exp visilizumab/

35 daclizumab.mp. or exp daclizumab/

36 briakinumab.mp. or exp briakinumab/

37 adalimumab.mp. or exp adalimumab/

38 anti-CD*.mp.

39 exp mucosal addressin cell adhesion molecule 1/ or anti-madcam.mp.

40 IFN.mp. or exp interferon/

41 interferon*.mp. [mp=title, abstract, subject headings, heading word, drug trade name,

original title, device manufacturer, drug manufacturer, device trade name, keyword] 42 21 or 22 or 23 or 24 or 25 or 26 or 27 or 28 or 29
or30o0r3lor32or33or34or35o0r

360r37or38or39o0r40or4l

4320 and 42

44 exp ulcerative colitis/ or exp colitis/

45 (rectocolitis or proctitis or proctocolitis or rectocolitis or rectosigmoiditis or
proctosigmoiditis).mp. [mp=title, abstract, subject headings, heading word, drug trade
name, original title, device manufacturer, drug manufacturer, device trade name,
keyword]

46 44 or 45

47 43 and 46

48 exp "quality of life"/

49 quality of life.mp. [mp=title, abstract, subject headings, heading word, drug trade name,
original title, device manufacturer, drug manufacturer, device trade name, keyword]
50 (HRQL or HRQoL).mp. [mp=title, abstract, subject headings, heading word, drug trade
name, original title, device manufacturer, drug manufacturer, device trade name,
keyword]

51 SF-36.mp. or exp Short Form 36/

52 short form 36.mp.

53 inflammatory bowel disease questionnaire.mp.

54 I1BDQ.mp.

55 EQ-5D.mp.

56 exp productivity/ or WPAI*.mp.

57 activity impairment.mp. or exp absenteeism/

58 exp questionnaire/ or questionnair*.mp.

59 activities of daily living.mp. or exp daily life activity/
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6048 0or49 or500r510r52o0r53o0r54o0r55o0r56o0r57or58or59

6147 and 60

MEDLINE (In-process and other non-indexed citations) (1946 - present)
# Searches

1 randomS$.tw.

2 factorialS$.tw.

3 (crossover$ or cross over$ or cross-overs$).tw.

4 placebo$.tw.

5single blind.mp.

6 double blind.mp.

7 triple blind.mp.

8 (singl$ adj blind$).tw.

9 (double$ adj blind$).tw.

10 (tripl$ adj blind$).tw.

11 assign$.tw.

12 allocatS.tw.

13 crossover procedure/

14 double blind procedure/

15 single blind procedure/

16 triple blind procedure/

17 randomized controlled trial/

18 or/1-17

19 (exp animal/ or animal.hw. or nonhuman/) not (exp human/ or human cell/ or (human or
humans).ti.)

2018 not 19

21 anti-tum*.mp. or exp anti tumor necrosis factor/
22 exp tumor necrosis factor antibody/ or exp tumor necrosis factor alpha antibody/ or anti-
TNF*.mp.

23 exp interleukin 2 receptor antibody/ or anti-IL*.mp.
24 etanercept.mp. or exp etanercept/

25 infliximab.mp. or exp infliximab/

26 ustekinumab.mp. or exp ustekinumab/

27 exp certolizumab pegol/ or certolizumab*.mp.

28 natalizumab.mp. or exp natalizumab/

29 anti-alpha.mp.
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30 onercept.mp. or exp onercept/

31 vedolizumab.mp. or exp vedolizumab/

32 basiliximab.mp. or exp basiliximab/

33 visilizumab.mp. or exp visilizumab/

34 daclizumab.mp. or exp daclizumab/

35 briakinumab.mp. or exp briakinumab/

36 adalimumab.mp. or exp adalimumab/

37 exp mucosal addressin cell adhesion molecule 1/ or anti-madcam.mp.
38 IFN.mp. or exp interferon/

39 interferon*.mp. [mp=title, abstract, original title, name of substance word, subject heading

word, keyword heading word, protocol supplementary concept, rare disease supplementary concept, unique identifier]

40 exp Antibodies, Monoclonal/ or monoclonal antibod*.mp.

4121 or23or24or250r26or27or28or29or300r31or32or33or34or350r36or37
or 38 or39o0r40

4220and 41

43 ulcerative colitis.mp. or exp Colitis, Ulcerative/

44 (rectocolitis or proctitis or proctocolitis or rectocolitis or rectosigmoiditis or
proctosigmoiditis).mp. [mp=title, abstract, original title, name of substance word, subject
heading word, keyword heading word, protocol supplementary concept, rare disease
supplementary concept, unique identifier]

4543 or 44

46 42 and 45

47 quality of life.mp. or exp "Quality of Life"/

48 (HRQL or HRQoL).mp. [mp-=title, abstract, original title, name of substance word, subject
heading word, keyword heading word, protocol supplementary concept, rare disease
supplementary concept, unique identifier]

49 short form 36.mp.

50 SF-36.mp.

51 inflammatory bowel disease questionnaire.mp.

52 IBDQ.mp.

53 EQ-5D.mp.

54 exp Absenteeism/ or WPAI*.mp.

55 exp Efficiency/ or activity impairment.mp.

56 questionnair*.mp.

57 questionnaire.mp. or Questionnaires/

The impact of biological interventions for ulcerative colitis on health-related quality of life (Review)
Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

48



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

58 activities of daily living.mp. or exp "Activities of Daily Living"/

5947 or48 or49 or 50 or51 or 52 or 53 or 54 or 55 or 56 or 57 or 58

60 46 and 59

Cochrane Central Library

ID Search

#1 ulcerative colitis or rectocolitis or proctitis or proctocolitis or rectocolitis or rectosigmoiditis or proctosigmoiditis

#2 "anti tnf" or anti-tnf or anti-TNF* or "anti TNF*" or anti-tum* or antitum* or "anti IL*" or anti-IL* or etanercept or infliximab or "mab
CA2" or ustekinumab or "CNTO 1275" or certolizumab* or CDP870 or natalizumab or anti-alpha* or "anti alpha*" or onercept or r-hTBP-1
or vedolizumab or MLN0O0O2 or basiliximab "CHI 621" or certolizumab or

"rhuMAb*" or visilizumab or "HuM291" or daclizumab or "DAC HYP" or briakinumab
or ABT-874 or adalimumab or D2E7 or anti-CD* or "anti CD*" or anti-integr* or
antiintegr* or "anti madcam" or anti-madcam or CDP571 or PF00547 or PF-00547 or
IFN* or interferon* or RDP58

#3 HRQoL or HRQL or "quality of life" or SF-36 or "short form-36" or SF-36V2 or IBDQ

or “inflammatory bowel disease questionnaire" or EQ-5D or WPAI* or "work productivity" or "activity impairment" or questionnaire or
questionnaire* or "activities

of daily living" or ADL
#4 #1 and #2 and #3
DDW Abstracts - (1981 - 2010)

The terms*“ulcerative colitis or rectocolitis or proctitis or proctocolitis or rectocolitis or rectosigmoiditis or proctosigmoiditis” will be cross-
referenced with “HRQoL or HRQL or "quality of life" or SF-36 or "short form-36" or SF-36V2 or IBDQ or “inflammatory bowel disease
questionnaire" or EQ-5D or WPAI* or "work productivity" or "activity impairment" or questionnaire or questionnaire* or "activities of daily
living" or ADL” and the abstracts reviewed to determine their relevance to this review.
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In the protocol we reported that workplace productivity and participation and will be assessed if enough data exists to complete such
an analysis. We did not collect any data for these outcomes but will consider doing so for future updates of this review. We searched
ClinicalTrials.gov to identify ongoing studies. This was not pre-specified in the protocol.

INDEX TERMS

Medical Subject Headings (MeSH)

*Health Status; *Quality of Life; Adalimumab [therapeutic use]; Antibodies, Monoclonal [therapeutic use]; Antibodies, Monoclonal,
Humanized [therapeutic use]; Biological Products [*therapeutic use]; Colitis, Ulcerative [*drug therapy]; Infliximab [therapeutic use];
Interferon beta-1a [therapeutic use]; Randomized Controlled Trials as Topic; Rituximab [therapeutic use]; Tumor Necrosis Factor-
alpha [antagonists & inhibitors]

MeSH check words

Humans
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